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«REM 


IDENTIFICATION 


PRODUCT CODE: AC-TO38A-MC 

PRODUCT NAME: CJKDJAO 11/23B CPU CLSTR DIAG 
PRODUCT DATE: SEPT~-81 

MAINTAINER: DIAGNOSTIC ENGINEERING 


pa 3 gt Try IN THIS DOCUMENT eae LM CHANGE WITHOUT NOTICE 

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL CORPORATION. 
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS 
THAT MAY APPEAR IN THIS DOCUMENT. 


NO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF SOFTWARE ON 
EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS AFFILIATED COMPANIES. 


COPYRIGHT (C): 1982 BY DIGITAL EQUIPMENT CORPORATION 
THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION: 


DIGITAL PDP UNIBUS MASSBUS 
DEC DECUS DEC TAPE DEC/X11 


SEQ 0001 
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THIS PROGRAM IS A GO-NOGO TEST FOR ne 11/23-B CPU BOARD. i TESTS 
THE CPU INCLUDING sts THE MMU, THE FPP, THE LTC AND BOTH SLU'S. 
IT DOES NOT CONTAIN THE CAPABILITIES OF SCOPE LOOPING, ERROR RE- 
COVERY OR PRINTING OF ERROR INFORMATION. ERROR HALTS DO INDICATE 
WHICH DEVICE FAILED TO ALLOW THE TECHNICIAN TO DETERMINE WHICH 
DIAGNOSTIC TO USE TO FIX THE BOARD OR WHAT FIELD REPLACEABLE UNIT 
(FRU) MAY FIX THE BOARD. THE PROGRAM WILL RUN UNDER THE ACT AND 
APT MANUFACTURING SYSTEMS AND IS CHAINABLE UNDER XXDP. 
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1.1 SYSTEM REQUIREMENTS 


A. HARDWARE REQUIREMENTS 
- KDF11-B CPU MODULE 


- 32K OF MEMORY 
~ THE SECOND SLU MUST HAVE TURN AROUND CONNECTOR. 


B. SOFTWARE ENVIRONMENTS 
- APT (MULTI-CPU TESTER) 
- ACT 
- XXDP (SLIDE) 
~ STAND-ALONE 


1.2 RELATED DOCUMENTS AND STANDARDS 


~ ASSEMBLED WITH SYSMAC; SEE FIRST PAGE OF LISTING FOR FEVI- 
SION NUMBER. 


~ MXXXX MODULE SPECIFICATION 


~ DIAGNOSTIC ENGINEERING FUNCTIONAL SPECIFICATION FOR SPECIAL 
MANUFACTURING TEST BGI-79-003-00-U. 


- DIAGNOSTIC ENGINEERING STANDARDS AND CONVENTIONS 
175-003-009-02. 


1.3  PRERECUISITE DIAGNOSTICS 
NONE 


1.4 ASSUMPTIONS 


THIS PROGRAM ASSUMES THE MACHINE IS UP SUFFICIENTLY TO ALLOW 
PROPER OPERATION OF THE MICRO-ODT OF THE DCF11~AA CHIP SET. 


THE SYSTEM MUST HAVE PARITY MEMORY LOCATED IN THE FIRST 32K BLOCK. 
THE SOFTWARE ASSUMES THAT THERE IS NO MEMORY OR DEVICES 
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— CIKDJA.P11 19=NOV-81 11°33 SEQ 0004 
| 166 LOCATED AT OR BEYOND ADDRESS BIT 17 (64 KW). IF MEMORY IS 
167 THERE THE PROGRAM WILL FAIL WHEN IN THE EXTENDED ADDRESS TESTS. 
168 IF BIT 7 IS SET IN THE SWITCH REGISTER (176) THIS FAILURE CAN 
169 BE PREVENTED SINCE THAT PARTICULAR TEST WILL BE BYPASSED. 


SEE PARAGRAPH 2.2. 


2.0 OPERATING INSTRUCTIONS 


2.1 LOADING AND STARTING PROCEDURES 


TO LOAD AND START THIS PROGRAM USE THE STANDARD PROCEDURES FOR 
THE DIAGNOSTIC SOFTWARE ENVIRONMENT THAT IS BEING USED. 


2.2 PROGRAM OPTIONS 


THIS PROGRAM USES THE SOFTWARE SWITCH LOCATION 176 IF PROGRAM IS 
NOT BEING RUN UNDER APT orn (BIT 0 SET OF LOCATION SENV). IF 
PROGRAM IS BEING RUN IN APT MODE THE LOCATION $SWREG IN THE APT 
ETABLE !S USED TO STORE OPERATING SWITCHES. 


LAP RSSSRASLALLLESASLASAAAAAAALALE ALE LASSE AS ALAA AAS EASA RES ERE RRA SERRA SALAS SALES SS 


OO 0 O OO O00 0 0000 00 00 00 00 0 OO SI SI SI NI NNN 


ce ce ca a ee cel cet ceed ee ee ei ee ce a ce ce el ee ce ce ec ce el cel cl cel 
CNAME WR 0 ODNOAUES WAN 0 ODNAUESWN OD 


9 WARNING****THIS PROGRAM IS SET TO DO MINIMUM TESTING UNLESS CORRECTIVE 

9 ACTION IS TAKEN VIA THE SOFTWARE SWITCH a tr he (176). 

199 BITS 1, 6,7-10 HAVE BEEN SET UP SUCH THAT THE PROGRAM 

200 WILL BYPASS CERTAIN TESTS UNLESS THE SWITCH REGISTER 

201 BIT is SET. THIS CONDITION ALSO APPLIES WHEN UNDER CONTROL 
202 OF APT. THE APT SWITCH wig ge LOCATION 1022, MUST BE 
203 CORRECTLY SET AT APT LOAD TIME. 
8 
Soe LAR RRSSSSSESSLSSEALASAASAAAAL SEALE SASLSALEASASAAL SAAR ASSESS SAS ESAS SESSA SS SY 
208 BIT # DEF INITION 
209 
210 15-11 NOT USED 

211 
212 
213 10 1 = TEST E102 SWITCHES 

sie 0 - INHIBIT TESTING E102 SWITCHES 
216 9 1 = TEST PARITY ERROR DETECTION 

344 0 - INHIBIT TESTING PARITY ERROR DETECTION 
219 8 1 = USE THE Q22BE 

$s 0 - USE THE QBE IN PLACE OF THE Q22BE 
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SEQ 0005 
7 TEST THE UPPER 5 ADDRESS BITS FOR TIME OUT 
INHIBIT TESTING THE UPPER 5 ADRS BITS 


TEST USING A _Q BUS EXERCISER (QBE OR Q22BE) 
INHIBIT TESTS THAT USE A Q BUS EXERCISER 


PROGRAM RESERVED == PROGRAM WILL CLEAR IF CIS CHIP SET NOT ON BOARD 
Tera nw ie WILL SET IF CIS CHIP SET IS ON BOARD 
INHIBIT TESTING OF SLU2 


TEST LTC _OF 11/23-B 
INHIBIT TESTING OF LTC 


TEST SLU1 OF 11/23-B 
INHIBIT TESTING OF SLU1 


TEST FPP INSTRUCTION SET 
INHIBIT TESTING OF FPP 


TEST MEMORY MANAGEMENT UNIT 
INHIBIT TESTING OF MMEMORY MANAGEMENT UNIT 


6 


5 


Ww 
-o («Onl Oo OCU OC" OO CUO" Ol 
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2.3 EXECUTION TIMES 


FIRST PASS Thee (WORST CASE) a ccccccscces 45 SEC 
LONGEST TEST TIME. .cccccccccccccccccsccccces 30 SEC 
ADDITIONAL RUNTIME (EXTRA UNITS).......... NONE 
LONGEST PASS TIME ..ccccccccccecs cccccce 020245 SEC 


3.0 ERROR INFORMATION 


3.1 ERROR REPORTING PROCEDURES 
THE PROGRAM = NCT TYPE OUT ANY ERROR REPORTS OF ITS OWN BUT 


DDR 
UP THE ADDRESS IN THE LISTING AND 3) BY EXAMINING LOCATION STESTN 
WHICH WILL CONTAIN THE TEST NUMBER BEING EXECUTED. 


3.2 ERROR HALTS 


— 
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FOR DISCUSSION SEE SECTION 3.1. THE LABELS FOR THE HALTS AND THE 
DEVICE THEY INDICATE HAVING FAILED ARE: 


CPUHLT: ay 


MMUHLT: 

FPPHLT: FPP 

LTCHLT: LTC 

SLIHLT: SLU1 

SL2HLT: SLU2 

EXADHT: EXT ADRS TEST 

COMHLT: SYSTEM INTERACTION 

Q22HLT: Q22BE INTERRUPT TES‘ 

BDVHLT: BDV TEST 
UPON RECEIVING THE we te HALT ADDRESS (PC) FROM THE MICRO-ODT THE 
OPERATOR CAN LOOK THESE TAGS IN THE SYMBOL TABLE AT THE END OF 


THE LISTING TO DETERMINE WHICH HALT WAS EXECUTED. NOTE: THE PC 
SUPPLIED BY THE MICRO-ODT WILL BE THE HALT ADDRESS PLUS 2. 


THE OPERATOR CAN DETERMINE WHICH TEST THE ERROR OCCURRED IN BY 
EXAMINING LOCATION ‘‘STESTN''. THE TEST NUMBERS EQUATE TO FAILING 
DEVICES AS FOLLOWS: 


DEVICE CONTENTS OF S$STESTN 


CPU 000001 
MMU 000002 
FPP 000003 
SLU1 000004 
L 000005 

00006 


SLU2 0 
EXTND ADRS 000007 
TESTS 

SYSTEM 

a 000010 


000011 
BDV TESTS 000012 


4.0 PERFORMANCE AND PROGRESS REPORTS 
olen ta REPORT TYPED BY THIS PROGRAM IS THE END PASS MESSAGE 


CJKDJA END OF PASS #XXX 
WHERE XXX IS THE DECIMAL NUMBER OF PASSES COMPLETED. 


5.0 DEVICE INFORMATION TABLES 
SLU1 RCSR 
vue PTW we Sr é ee FF eH 


SEQ 0006 
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RECEIVER DONE ------------------e----- 
RECEIVER INTERRUPT ENABLE ---------------=- 


SLU1 RBUF 
ee. me: Se i a ee ae Te ee ee Se ee ee 


OVE 
FRAME ERROR --- 


SLU1 XCSR 
www eT we SF SA See. EUDTU ETC 


TRANSMITTER READY ----------------- I I 
TRANSMITTER INTERRUPT ENABLE ---------- I 
SLU1 XBUF 

usa eH we 8 SS Ee eS RD 





aD Gu wWwe?wetreees}# ¢ 2 * @ 


SEQ 0007 
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eh pe ENABLE -------------------------- 
BREAK 
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SEQ 0008 


LINE CLOCK 
INTERRUPT ENABLE ------------------------- 


SLU2 RCSR 


RECEIVER DONE --------------------- 
INTERRUPT ENABLE ---------------------- 


SLU2 RBUF 


be be be ae 


I 
ERROR - I 
OVERRUN --~- 
FRAME ERROR --- 
RECEIVER PARITY -- 
RROR 


RECEIVER DATA BITS (8) ------------------------------ 


SLU2 XCSR 
Ji. on a oe a a et ee oo on ae oe oe oe ee 


TRANSMITTER DONE ---------------------- 


SLU2 XBUF 
moewwyTwmwee 8s Ff &€ Fe +e ee Ue CUD? 


poo re eee 
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TRANSMITTER DATA BITS (8) ------------------------- 


6.0 PROGRAM DESCRIPTION 


6.1 PROGRAM EXECUTION CHARACTERISTICS 
THIS PROGRAM RUNS THE SAME UNDER ALL DIAGNOSTIC MONITORS. WHEN 


THE TEST IS STARTED_AT ADDRESS 200 OCTAL THE TESTING IS DONE AND 
oe THE TITLE IS TYPED AS PART OF THE END OF PASS MES- 


6.2 SUB-TEST SUMMARIES 


6.2.1 CENTRAL PROCESSING UNIT SUBTEST - 
THESE TESTS CHECK THE BASIC INSTRUCTION SET AND ADDRESSING MODES, 


THE EXTENDED ELEVEN INSTRUCTION SET (EIS) AND TRAPS TESTING. IT 
IS EQUIVALENT TO CJKDB. 


SEQ 0009 
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6.2.2 MEMORY MANAGEMENT UNIT SUBTEST - 

THESE TESTS ARE THE SAME AS IN CJKDA, THE KEF11-AA TEST. THE 
PROGRAM BEGINS BY TESTING SOME OF THE ome CPU DATA AND AD- 
DRESS PATHS AND ADDRESS DETECTION LOGIC. NEXT THE MEMORY MANAGE- 
MENT REGISTERS ARE CHECKED FOR DATA RELIABILITY, THEN RELOCATION 
CAPABILITIES (FORMATION OF A PHYSICAL ADDRESS FROM A VIRTUAL AD- 
DRESS AND ASSOCIATED PAGE DESCRIBTOR (PDR) INFORMATION). FINALLY 
THE ABORT AND STATUS SEGMENTS OF THE LOGIC ARE CHECKED. 


6.2.3 EXTENDED ADDRESS BIT TESTING AND PARITY ERROR LOGIC TEST 
6.2.4 Q22BE BR LEVEL TESTING 


6.2.5 BDV TESTS 


6.2.6 FLOATING POINT PROCESSOR SUBTEST - 
THE FLOATING POINT PROCESSOR SUBTEST CHECKS FLOATING POINT REGIS- 
TERS FIRST USING A LIMITED NUMBER OF FLOATING POINT INSTRUCTIONS. 


IT THEN VERIFIES THE REST OF THE FLOATING POINT INSTRUCTION SET 
USING A NUMBER OF DATA PATTERNS FOR EACH INSTRUCTION. 


6.2.7 SERIAL LINE UNIT (SLU1) SUBTEST - 
THESE TESTS CHECK THE SLU'S REGISTERS FOR ADDRESSING AND DATA 
HANDLING. 


6.2.8 LINE TIME CLOCK (LTC) SUBTEST - 


FIRST THE REGISTER IS CHECKED FOR ADDRESSING AND BIT SETTING CA- 
PABILITIES THEN THE INTERRUPT LOGIC IS CHECKED. THERE IS ALSO A 


6.2.9 SERIAL LINE UNIT 2 SUBTEST - 


THE TESTING DONE HERE IS SIMILIAR AS FOR THE SLU1. AN EXTERNAL 
JUMPER, TURN AROUND CONNECTOR, MUST BE PRESENT. 


910, 


a | 
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585 177566 TPB=177566 


_ CJKDJA.P11 19=NOV-81 11-33 SEQ 0011 

530 
531 
2x6 6.2.10 BLAST SUBTEST 
534 THIS TEST CHECKS THE ABILITY OF THE 11/23-B TO HANDLE SYSTEM INTER- 
535 ACTION. THE CPU HAS TO HANDLE ete s AT DIFFERENT PRIORITY LEVELS 
536 AND ARBITRATE BETWEEN THEM AND ITS OWN PRIORITY. THE TEST SETS UP 
537 ALL DEVICES TO INTERRUPT THEN ENABLES THEM ALL AT ONCE. THE SLU'S 
538 TRANSFER DATA UNTIL THEY TRANSFER 400(8) BYTES OR UNTIL ONE SECOND 

539 (60 TICKS) OF THE LINE CLOCK HAS BEEN RECEIVED. THE PROGRAM oo 

540 VERIFIES THE NUMBER OF TRANSMTTER INTERRUPTS IS EQUAL TO THE 

541 BER OF RECEIVER INTERRUPTS. FINALLY THE DATA TRANSFERRED BY PACH 

542 DEVICE IS CHECKED. 

ate 

ee 6.3 SPECIAL SUBROUTINE DESC’! PTIONS 

547 THE ONLY SPECIAL ride t ARE THE ERROR ROUTINES EACH SUBTEST 

548 HAS IS OWN. THE ROUTINES SIMPLY SET THE FATAL ERROR FLAG IN THE 

549 APT MAILBOX AND EITHER ‘BRANCH SELF‘ OR “‘HALT’’. THIS CHOICE IS 

550 DETERMINED IN THE INITIALIZE PORTION OF THE PROGRAM AND IS A 

551 “BRANCH SELF*' IF RUNNING UNDER APT OR A ‘'HALT'’ IF RUNNING UNDER 

552 ANY OTHER MONITOR. 

553 - 

228 

44 eee CJKDJAO 11/23-B CPU CLUSTER DIAG. 

558 eNLIST CND,MC,MD 

559 “LIST ME 

560 000240 SCOPE=NOP 

561 000007 R7=%7 

562 000006 R6= 

563 177776 PS=17 

564 177564 TPS=177564 

565 177566 TPB=177566 

566 140000 USRM=140000 

567 030000 PUSRM=30000 

568 000006 SP= 

569 000006 R6=%6 

570 000003 TAB=%3 

571 000001 ST=%1 

72 000005 FIFST=%5 

573 000002 = 

574 000000 HLT=HALT 

575 000003 = 

576 000004 ITRAP5=4 

577 000004 RTRAP5=4 ;RESERVED oH AND ILLEGAL ADDRESSES 

578 000014 RTRAP4=14 3;FOR TRACE TRAP 

579 000030 RTRAP3=30 FOR EMULATOR TRAP 

580 000020 RTRAP2=20 “FOR IOT TRAP 

581 000034 RTRAP1=34 *FOR TRAP INST 

582 177564 TTCSR=177564 

583 177560 TRCSR=177560 

584 177562 TKB=177562 
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586 000240 BELL=240 
587 000240 NOP=240 | 
588 177776 STATUS=177776 
589 000077 TRAPA=77 | 
590 000010 RTRAP=10 | 
591 004706 ILLA=004700 | 
392 000100 ILLB=100 | 
594 177520 PCR=177520 
595 177524 LSREG=177524 
596 177522 RWREG=177522 
598 177776 CC=177776 
599 001000 KERSTK=STBOT 
600 000600 USESTK=STBOT=200 
601 104377 EMTA=104377 
602 104777 TRAPC=104777 
603 000001 APTENV=1 
604 .SBTTL ACT11 HOOKS 
606 5 i I I I IT IT TI IT TI TI IT TOI TOT IIIT TTT I TOTO TTT TO TITER EKER EEE EEE 
607 SHOOKS REQUIRED BY ACT11 
608 000400 $SVPC=, ZSAVE PC 
609 000046 .=46 
610 000046 33012 SENDAD 3:1)SET LOC.46 TO ADDRESS OF $ENDAD IN .$EOP 
612 000052 000000 ‘wORD 0 i:2)SET LOC. 32 TO ZERO 
613 000400 * =$SVPC i: RESTORE 
614 001000 *=1000 
619 .SBTTL APT MAILBOX-E TABLE 
617 DIRK KKK RRR ERE KEK ERE ERE EERE KEEEERE KEE EEE 
618 “EVEN 
619 001000 $MAIL: ::APT MAILBOX 
620 001000 000000 SMSGTY: .WORD AMSGTY ; SMESSAGE TYPE CODE 
621 001002 000000 SFATAL: .WORD AFATAL ::FATAL ERROR NUMBER 
622 001004 000000 STESTIN: .WORD ATESTN ::TEST NUMBER 
623 001006 000000 SPASS: .WORD APASS ::PASS COUNT 
624 001010 000000 SDEVCT: .WORD ADEVCT ;;DEVICE COUNT 
625 001012 000000 SUNIT: .WORD AUNIT ::1/0 UNIT NUMBER 
626 001014 000000 SMSGAD: .WORD AMSGAD ::MESSAGE ADDRESS 
627 001016 000000 $MSGLG: .WORD AMSGLG ::MESSAGE LENGTH 
628 001020 SETABLE: ::APT ENVIRONMENT TABLE 
629 001020 000 SENV:  .BYTE AENV  ::ENVIRONMENT BYTE 
630 001021 000 SENVM: .BYTE AENVM ::ENVIRONMENT MODE BITS 
631 001022 000000 SSWREG: .WORD ASWREG ::APT SWITCH REGISTER 
632 001024 000000 SUSWR: .WORD AUSWR ::USER SWITCHES 
633 001026 000000 SCPUOP: .WORD ACPUOP ::CPU 1¥PE OPTIONS 
634 of BITS 15-115 CPU 
635 jt 1/04= 01 "4 /05= 02,11/20=03,11/40=04,11/45=05 
636 ie HY /70=06.PDQ=07,0=10 
637 ie BIT i0=REAL TIME CLOCK 
638 * BIT 9=FLOATING POINT PROCESSOR 
639 it BIT 8=MEMORY MANAGEMENT 
640 001030 SETEND: 


641 »MEXIT 


ew 
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000024 
000044 


001030 


001042 


000004 


000022 
000030 


000036 


000114 
000116 


000244 


000252 


090172 
000174 
000176 
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001036 


001030 


000000 


000014 


000004 


000000 
000172 


000000 


1-33 APT PARAMETER BLOCK SEQ 0013 
-SBTTL APT PARAMETER BLOCK 


MARR AARASAASAAZASASASASASAAALALASASLESSASSA SESS SARE RARE ERR SRSA RRR R ARERR ARR SAAR AAS ASS SO 


“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
FRR RRA AAR REAR EEE EERE RERAEERIO HERRERA EEEEKEEAEKEERE EE 
.$SX=. ; ; SAVE CURRENT. LOCATION 
*=24  3:SET POWER FAIL TO POINT TO START OF PROGRAM 
200 Z3FOR APT START UP 
244 [POINT TO APT INDIRECT ADDRESS PNTR. 
$APTHDR ::POINT TO APT HEADER BLOCK 
-=.$X RESET LOCATION COUNTER 
FERRER AREER ERE EEE EERE EERE REREEREREEEEEEEEEEEEEEEEAEREEEEEH EERE 
:SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PUP11 DIAGNOSTIC 


SAPTHD: 

$HIBTS: .WORD 0 3;TWO HIGH BITS OF 18 BIT MAILBOX ADDR. 

$MBADR: .WORD $MAIL  =;;ADDRESS OF APT MAILBOX (BITS 0-15) 

STSTM: .WORD 10 3;RUN TIM OF LONGEST TEST 

$SPASTM: .WORD 25 art TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY) 
SUNITM: .WORD 0 ADDITIONAL RUN TIME (SECS) OF A a FOR EACH ADDITIONAL UNIT 


- WORD SETEND~SHAIL/2 ;sLENGTH MAILBOX~E TABLE (WORD 


spdinisblet oeaianniammeanstcedhiceanaatemeneias tamkesnennminianiaeliiiiaads 


‘SOME POINTERS TO CPU TRAP HANDLERS 


LEER EERE REE EEE REE EERE REREIO EKER 


-=172 

MTFLAG: 0 ;MULTI-TESTER ACTIVE BIT 
DISPREG: 0 ; SOFTWARE DISPLAY REGISTER 
SWREG: 0 SOFTWARE SWITCH REGISTER 


FARRER ERE EERE EREREEREER EERE EEE EKEERERE RRR EEE 


[DATA TABLE FOR USE IN ADDRESSING MODE TESTS 


FERRER ERE EERE EEE EEE KERR AREA EAE RARER ARERR ERE e ee 


- 


" emamncimmasnmmens enema a a a a a 


001020 


001006 
000024 


000004 


000006 


001004 
001002 
001000 


- CuKDJAO 11/23-B CPU CLUSTER DIAG. 

i KDJA.P11 19-NOV=81 11°33 
698 000370 
699 000370 000000 000000 
700 000376 000000 900000 
rt 000404 000001 000001 
703 
704 001000 
705 001000 000000 
706 
707 
708 
709 000510 
710 
711 
712 000200 
713 000200 000167 000774 
714 000204 012706 001000 
715 000210 012702 001004 
716 000214 000137 
ate 000216 000000 
719 001200 
720 
721 001200 032737 000001 
722 001206 001004 
723 001210 012700 133431 
724 001214 004767 132110 
725 001220 012737 000000 
726 001226 012737 133264 
727 001234 012706 001000 
728 001240 012737 001270 
729 001246 012737 000340 
730 001254 012737 000002 
731 001262 012737 000001 
732 001270 012737 021336 
733 001276 012737 000000 
734 001304 012706 001000 
735 001310 012737 000001 
736 001316 012737 000000 
a4 001324 012737 000000 
oD 001332 005067 176166 
741 001336 105737 001020 
742 001342 001036 
743 001344 012737 000000 
744 001352 012737 000000 
745 001360 012737 000000 
746 001366 012737 000000 
747 001374 012737 000000 
748 001402 012737 000000 
749 001410 012737 000000 
750 001416 012737 000000 
751 001424 012737 000000 
752 001432 012737 000000 
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SEQ 0014 


FRR EEEEREEKE EERE EE EERE EERE THERE EEREEREEEEREEEEEEEEE EH 


STACK POINTER 


FR RARER ERE E ERE EERE EERE EERE KERR ERE EH 


.=370 
1,1,1 
iSET UP STARTING ADDRESS 
STBOT: .WORD 0 
=510 
-=200 
MP START 
MOV #STBOT,R6 
MOV ASTESTN,R2 
JMP a(PC)+ 
0 
-=1200 
“SBITL **STARTING OF CPU TEST ** 
START: BIT #1, aa$SENV 
BNE CONTIN 
MOV #STRMSG,RO 
JSR PC, TYPE 
CONTIN: MOV #0. a#SPASS 
RESTRT: MOV #PWRDN, ae24 
MOV #STBOT .R6 
MOV #1$, aK 
MOV #340, a%6 
MOV #2,a#164000 
MOV #1 a#MTFLAG 
1$: MOV #704, a4 
MOV 6 
MOV #STBOT ,R6 
MOV #1, aa#$TESTN 
MOV #0. a#$SFATAL 
MOV #0. a#$MSGTY 
CLR LSREG 
TSTB = @#*SENV 
BNE TS1 
MOV #0, a4#CPUHLT 
MOV #0. aAMMUHLT 
MOV #0. a#EXADHT 
MOV #0. a#Q22HLT 
MOV  a#FPHLT 
MOV #0. aMLTCHLT 
MOV #0. a4SLIHLT 
MOV #0. a#SL2HLT 
MOV #0. a4COMHLT 
MOV #0. a#BDVHLT 





;Q22BE DEVICE VECTOR 
AREA 


SET STACK POINTER 

SET MAILBOX POINTER 

;JUMP TO SUBTEST 

ZADDR. OF SUBTEST GOES HERE 


UNDER APT 
START MESSAGE 


CLEAR PASS COUNT 


SET UP FOR POWER FAIL 
;SET UP STACK 
;SET UP FOR TIMEOUT IF NO MULTI TESTER 


SET BIT1 FOR MULTI TESTER 
;SET FLAG TO INDICATE MULTI-TESTER 
- TRAP CATCHER 


ET 
SET HALT BACK IN LOCATION 6 
‘INITIALIZE STACK POINTER 
:SET TEST NUMBER TO 1 
:CLEAR ERROR INDICATOR 
:CLEAR MESSAGE TYPE(FOR APT) 


THIS WILL TURN ON THE 4 LEDS 


RUNNING ON A 
zIF YES DO BRANCH SELF ON ERROR 
:1F NOT THEN PUT A HALT IN ON ERROR 


-— 


— CIKDIAO 
| CUKDJA.P11 


001440 
0 


001562 
001564 


001604 


000000 
000551 


11°33 


021242 


000110 
177777 
0 


001610 
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000130 


000074 


000042 
000040 


000022 
000020 
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**STARTING OF CPU TEST ** SEQ 0015 


ISERIES ISOS ISIIISSEISIIISIIOIIIO I IIIISIUIIIOISIIUIIOOIIISUISIDIIDIINDIDUI NOD ni iniittt 
THIS TEST Satin EVERY POSSIBLE BRANCH WITH EVERY POSSIBLE 

3 CONDITION CODE COMBINA 
THE RO TABLES. THE BRANCH TABLE HCLDS ALL THE 


TION. 
H UTINE USES TWO 
;POSSIBLE BRANCH oe egg f THE OTHER TABLE (YNTAB) HOLDS BIT MAPS FOR 
SEACH BRANCH. A ONE IN THE BIT MAP INDICATES THAT THE CORRESPONDING 
;BRANCH INSTRUCTION SHOULD BRANCH FOR a CONDITION CODE SETTING WHICH 
er ait ie TO THE BIT POSITION WITHIN THE MAP. FOR EXAMPLE IF THE LEFT 
;MOST BIT IS A ONE THEN a se BRANCH INSTRUCTION SHOULD BRANCH 
; WHEN " CONDITION CODES A 
THE ROUTINE CONSISTS OF NESTED LOOPS; THE OUTER LOOP SETS U 
TALL THE POSSIBLE BRANCH ca THE INNER LOOP SETS UP EVERY POSSIBLE 


: CONDITION “oe FOR EACH BRANCH 

THE BIT MAP IS USED TO SET THE ADDRESS LOCATION IN TWO 
JUMP MODE 3 INSTRUCTIONS. THE ADDRESSES ARE CHANGED TO ALLOW THE 
;PROGRAM TO CONTINUE OR JUMP TO AN ERROR ROUTINE DEPENDING UPON 
[WHETHER IT HANDLED THE BRANCH INSTRUCTION CORRECTLY. 
; AT _ANY ERROR HALT, LOCATION, ua HOLDS THE BRANCH INSTRUCTION 
[UNDER TEST AND LOCATION, CC, HOLDS THE VALUE OF THE CONDITION CODES 
sAT THE TIME THE BRANCH WAS EXECUTED. 


TTTITTTTITTTITIT LILLE LITE TLL LLL LLL LLL LLL LLL LLL 


;TEST 1 TEST THE BRANCH ROM 


FERRARA REE EERE EERE ERE EKEEEEEEEKEEEEREKEEKEEEEEEREEEEEEEEKEEERIRERERE 


TS1: 
SETUP: MOV #BRTAB ,RO ; INITIALIZE BRANCH TABLE POINTER 
MOV AYNTAB,R4S s INITIALIZE YES/NO BRANCH MAP POINTER 
MOV #15.,BRCT zs INITIALIZE BRANCH TABLE COUNT 
SETBR: MOV (RO) +,BRH GET NEXT BRANCH mt . 
MOV (R4)+,R1 [GET NEXT BRANCH 
MOV #-1,CC1 s INITIALIZE CONDITION CODE VALUE 
MOV #16. ,R3 : INITIALIZE CONDITION CODE COUNT 
SETCC: INC CCl SET FOR NEXT CC VALUE 
BIT #100000, R1 SEE IF SHOULD BR W/ THESE CC'S 
MOV a4177776,R5 SIMULA TE A JN 
BIC #177773,R5 z (JUMP NOT EQUAL) 
JMP .+4(R5) 3 TO SET2BR 
JMP SET2BR 
MOV #CONT NBR 3;SET TO CONTINUE IF NO BRANCH 
MOV #ER,YBR ‘SET TO REPORT ERROR IF BRANCH 
JMP AROUN AROUND OPPOSITE CONDITION 
SET2BR: MO\ #ER,NBR ooet TO REPORT ERROR IF a BRANCH 
MOV #CONT, YBR 3SET TO CONTINUE IF BRAN 
AROUN: ROL R1 ‘UPDATE BIT MAP 
MOV (PC)+,a(PC)+ ;SET CONDITION CODE 
CC1: 0 ;NEW CC VALUE GOES HERE 
177776 
BRH: 0 ;BRANCH INST. GOES HERE 
JMP a(PC)+ ;THIS JUMP IF NO BRANCH 
NBR: 0 : ERE TO GO IF NO BRANCH OCCURS 
JMP a(PC)+ JUMP IF BRANCH OCCURS 
_ 0 ‘WHERE TO GO IF BRANCH OCCURS 
BR ERROR1 3 


nm nn nn nn en ee 


a 


D2 
CJKDJAO 11/23-8 CPU CLUSTER DIAG. DNMAC X24.07=563 19-NOV=-81 11:48 PAGE 17 
CIKDJA.PTT = 19=NOV=81 11°33 TI TEST THE BRANCH ROM SEQ 0016 
| 810 001606 000000 BRCT: 0 
| B11 001619 005303 CONT: DEC RS sCC'S DONE? 
| B12.-«:001612-«013705 «177776 MOV 177776,R5 ;SIMULATE A. JNE 
| B13. 001616 «042705 «177773 BIC FIT 773. R5 : (JUMP NOT EQUAL) 
| = B14--001622 «000165 +001626 JMP .+4(R5) : TO SETCC 
- B15 001626 000167 177644 JMP SETCC 
| B16 001632 005367 177750 DEC BRCT ;BR'S DONE? 
817 001636 013705 177776 MOV a4#177776.R5 [SIMULATE A JNE 
818 001642 042705 177773 BIC #177773,R5 : (JUMP NOT EQUAL) 
819 001646 090165 001652 JMP .+4(R5) : TO SETBR 
B20 001652 000167 177600 JMP SETBR 
| 821 001656 012700 000357 MoV #357,RO IF THIS TEST IS DONE SET UP RO FOR THE NEXT 
| 822 ZSEVEN TESTS. THIS IS SAVING 4 LOCATIONS PER 
823 :TEST WHICH I NEED BECAUSE BRANCHES WERE OUT 
| B24 OF BOUNDS. 
856 
827 FERRARA REE ERE REE EEE EERE EERE ERE EERE EERE ERE REE EEE EEE EEE 
828 [TEST 2 TEST TRAP OF RESERVED INSTRUCTION 
829 MARASAAAALALLLALLLZASLASAAAASASSSASSEASRS ERS E SESE SARA SERA RS ARES ESAS A SEAR RRS SERRA RASA A SS 
830 001662 TS2: 
831 001662 012706 001000 MOV #STBOT, SP SINITIALIZE THE STACK POINTER 
832 001666 012767 001710 176114 MOV #1$,RTRA SET UP NEW PC IN VECTOR 
833 001674 010067 17611 MOV RO. RIRAPS2 SET UP NEW PSW IN VECTOR 
834 001700 005067 176072 CLR STATUS CLEAR phESENT. (OLD) STATUS 
835 001704 000077 TRAPA [D0 TRA 
836 001706 8$: 
837 001706 000510 BR ERROR1 INSTRUCTION FAILED TO TRAP 
838 001710 020067 176062 1$: CMP RO, STATUS SIS NEW STATUS CORRECT 
839 001714 001105 BNE ERROR1 :NEW STATUS WRONG 
840 001716 020627 000774 2$: CMP SP ,ASTBOT=4 :DID STACK DECREMENT CORRECTLY 
841 001722 001102 BNE ERROR1 STACK DID NOT DECREMENT CORRECTLY 
842 001724 022767 001706 177042 3$: CMP #8$,STBOT-4 WAS PROPER AVED 
843 001732 001076 BNE RROR1 :PROPER PC WAS NOT SAVED 
844 001734 005767 177036 4$: TST STBOT=2 [WAS OLD P ED 
845 001740 001073 BNE ERROR1 WRONG PSW SAVED 
846 001742 062706 000004 5$: ADD #4 SP {RESET STACK POINTER 
847 001746 012767 001770 176034 MOV #6$,RTRAP NEW PC_IN VECTOR 
848 001754 005067 17603 CLR RTRAP+2 SET UP iiew Sw IN VECTOR 
849 001760 010037 177776 MOV RO, a#STATUS iSET jU,OLD STATUS FOR COMPARISON AFTER TRAP 
850 001764 000077 TRAPA D0 T 
851 001766 000460 BR ERROR1 EINSTRUCTION. FAILED TO TRAP 
852 001770 005767 176002 6$: TST STATUS ZIS NEW PSW CORRECT 
853 001774 001055 BNE ERROR} NEW PSW W URONG 
854 001776 020067 176774 7$: CMP RO, STBOT=2 [WAS OLD STATUS STORED 
855 002002 001052 BNE ERROR1 [OLD STATUS WRONG 
856 seubetaareheisiceescanetendbibinel set aneatinsareneitibanninaieaiainmenniiiasbaiiaminada 
857 [TEST 3 TEST TRAP OF TRAP INSTRUCTION 
858 SERRE EREEEEEER EEE EEE EERE REAR EER EEE 
859 002004 TS3: 
860 002004 012706 001000 MOV #STBOT, SP INITIALIZE THE STACK POINTER 
861 002010 012767 002032 176016 MOV #1$ RTRAPI ;SET UP NEW PC IN VECTOR 
862 002016 010067 17601 MOV RO,RTRAP1+2 :SET UP NEW PSW IN VECTOR 
863 002022 005067 175750 CLR STATUS CLEAR PRESENT (OLD) STATUS 
864 002026 104400 TRAP :D0 TRA 


865 002030 8$: 
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002030 
002032 
00 


002126 


002130 


002216 


002220 


00 
002270 
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000434 


012737 


000777 
040506 


001317 


11:33 


175740 
000774 
002030 
176714 
000004 


177776 


175660 
176652 


000001 
000001 
000001 


001000 
0 

175534 
175524 


000774 
002244 





176720 


175736 


001002 
176634 
001020 


175566 


176504 


. 
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TEST TRAP OF TRAP INSTRUCTION SEQ 0017 
BR ERROR1 s INSTRUCTION FAILED TO TRAP 
1$: CMP RO STATUS 31S NEW STATUS CORRECT 
BNE ERROR1 “NEW STATUS WRON 
2$: CMP SP, #STBOT=4 ‘DID STACK DECREMENT CORRECTLY 
BNE ERROR1 SSTACK DID NOT DECREMENT CORRECTLY 
3s: CMP #8$,STBOT=4 tWAS PROPER PC SAVED 
BNE ERROR1 ‘PROPER PC WAS NOT SAVED 
4$: TST STBOT=2 ‘WAS OLD PSW SAVED 
BNE ERROR1 [WRONG PSW SAVED 
5$: ADD #4,SP ‘RESET STACK POINTER 
MOV #6$,RTRAP1 :SET UP NEW PC IN VECTOR 
CLR RTRAP1+2 ‘SET UP NEW PSW IN VECTOR 
MOV RO, @#STATUS :SET UP OLD STATUS FOR COMPARISON AFTER TRAP 
TRAPC ‘DO TRAP WITH LOWER BYTE ALL ONES 
BR ERROR1 ‘INSTRUCTION FAILED TO TRAP 
6$: TST STATUS [1S NEW PSW CORRECT 
BNE ERROR1 [NEW PSW WRONG 
7$: CMP RO, STBOT=2 ‘WAS OLD STATUS STORED 
BNE ERROR1 SOLD STATUS WRONG 
BR CPUHLT+34 [GET OVER ERROR CALL TO NEXT TEST IF NO ERROR 


PERERA REE ER EER ERER RRR REET EERE EERE EERE EER REE ERE ERR EER EEE EEE 


THIS free IS USED FOR THE ENTIRE CPU,TRAPS AND EIS PORTION OF 


: 
SEO SIIOIIIOII UIST IIIIIDIIUISIIOISISIOIIIOIIOIIIOISIOIIISIISIIIOIIOIOITEINIIIIIEIUITIS ITSO I tot 
ERROR1: MOV #1 ,QASFATAL 
MOV #1. SMSGTY 


SET UP_FATAL ERROR NUMBER 
:SET ag ERROR FLAG 


BIT #1, Q4SENV AP 
BNE CPUHLT YES. THEN DO NOT PRINT 
MOV #CPUMSG RO 


JSR PC, TYPE : TYPE MSG 
CPUHLT: BR . 


CPUMSG: .ASCIZ /FAILED DURING CPU TESTS/<12><15> 


SERRE EREREEEEEEEREREEEEE 


;TEST 4 TEST TRAP OF IOT INSTRUCTION 


FERRER EEE EREEERERE EERE EERE ERROR EEE 


TS4: 
MOV #STBOT,SP s INITIALIZE ne STACK POINTER 
MOV #1$, RTRAP2 3SET UP NEW PC IN VECTOR 
MOV RO.RTRAP2+2 ;SET UP NEW PSW IN VECTOR 
CLR STATUS 7 CLEAR PRESENT (OLD) STATUS 
8s 10T DO TRAP 
BR ERROR1 ; INSTRUCTION FAILED TO TRAP 
1$: CMP RO, STATUS 71S NEW STATU Us CORRECT 
BNE ERROR1 [NEW STATUS WRONG 
2$: CMP SP ,ASTBOT=4 7DID STACK DECREMENT CORRECTLY 
BNE ERROR1 ;STACK DID NOT DECREMENT CORRECTLY 
3$: CMP #8$,STBOT-4 WAS PROPER E 


PC SAV 
BNE ERROR1 ;PROPER PC WAS NOT SAVED 


on a 5 a iS ic ti 


| 
| 2 
; CIKDJAO 11/23-8 CPU CLUSTER DIAG. DNAAC X24.07-563 19-Nov-81" 11:48 PAGE 19 
| CJKDJA.P11 19=NOV-81 11-33 TEST TRAP OF IOT INSTRUCTION SEQ 0018 
922 002272 005767 176500 4$: TST STBOT=2 WAS OLD PSwW SAVED 
923 002276 001314 BNE ERROR1 WRONG PSW SAVED 
924 002300 062706 000004 S$: ADD #4,SP RESET STACK POINTER 
925 002304 012767 002326 175506 MOV #6$,RTRAP2 ;SET UP NEW PC IN VECTOR 
926 002312 005067 175504 CLR RTRAP2+2 :SET UP NEW PSW IN VECTOR 
927 002316 010037 177776 MOV RO, @4STATUS 3SET ¥. OLD STATUS FOR COMPARISON AFTER TRAP 
928 002322 000004 10T DO TRAP 
929 002324 000701 BR ERROR’ INSTRUCTION FAILED TO TRAP 
930 002326 005767 175444 6$: TST STATUS ‘1S NEW PSW CORRECT 
931 002332 001276 BNE ERROR1 ‘NEW PSW WRONG 
932 062334 020067 176436 7$: CMP RO, STBOT=2 [WAS OLD STATUS STORED 
933 002340 001273 BNE ERROR1 [OLD STATUS WRONG 
934 sieushenonentiendontexsininbineabetsekaneste taxedunabisiaheebaiensibiadnigunmmenbadtelden 


935 sTEST 5 TEST TRAP OF EMT INSTRUCTION 


SERRE RRR EERE ERE EEE ERE REE REE EERE EERE EEE 


936 
937 002342 TSS: 


938 002342 012706 001000 MOV #STBOT, SP INITIALIZE THE STACK POINTER 
939 002346 012767 002370 175454 MOV #1$,RTRAP3 ;SET UP NEW PC IN VECTOR 

940 002354 010067 175452 MOV RO,RTRAP3+2 ‘SET Up NEW PSW IN VECTOR 

941 002360 00&067 175412 CLR STATUS CLEAR PRESENT (OLD) STATUS 

942 002364 104000 EMT 'DO TRA 

943 002366 8$: 

944 002366 000660 BR ERROR1 : INSTRUCTION FAILED TO TRAP 

945 002370 020067 175402 1$: CMP RO, STATUS 1S NEW STATUS CORRECT 

946 002374 001255 BNE ERROR1 [NEW STATUS WRONG 

947 002376 020627 000774 2$: CMP SP ,ASTBOT=4 ‘DID STACK DECREMENT CORRECTLY 

948 002402 001252 BNE ERROR1 :STACK DID NOT DECREMENT CORRECTLY 

949 002404 022767 002366 176362 3S: CMP #8$,STBOT-4 “WAS PROPER PC SAVED 

950 002412 001246 BNE ERROR1 ‘PROPER PC WAS NOT SAVED 

951 002414 005767 176356 4$: TST STBOT=2 :WAS OLD PSW SAV AVED 

952 002420 001243 BNE ERROR1 ‘WRONG PSW SAVED 

953 002422 062706 000004 5$: ADD #4,SP ‘RESET STACK POINTER 

954 002426 012767 002450 175374 MOV #6$,RTRAP3 :SET UP NEW PC IN VECTOR 

955 002434 005067 175372 CLR RTRAP3+2 ‘SET UP NEW PSW IN VECTOR 

956 002440 010037 177776 MOV RO, a#STATUS ;SET UP OLD STATUS FOR COMPARISON AFTER TRAP 

957 002444 104377 EMTA ‘PO TRAP WITH LOWER BYTE ALL ONES 

958 002446 000630 BR ERROR1 STNSTRUCTION. FAILED TO TRAP 

959 002450 005767 175322 6$: TST STATUS [1S NEW PSW COR REET 

960 002454 001225 BNE ERROR1 *NEW PSW WRONG 

961 002456 020067 176314 7$: CMP RO, STBOT=2 “WAS OLD PeATUS STORED 

962 002462 001222 BNE ERROR1 ‘OLD STATUS WRONG 

963 002464 000401 BR ERROR2+2 SWE MUST GET OVER ERROR CALL AT END OF THIS TEST 

964 FERRARI REE EEEE EERE REE EEEEREEREREEEREEEREEEEKE EK KEEKERRE AEE 
965 THIS ERROR. IS NEEDED BECAUSE BRANCHES IN TRAP TESTS BEYOND HERE CAN NOT 

967 SEERA ERE EERE EEE EERE EEE REEREREEEEEEEE 
968 002466 000620 ERROR2: BR ERROR1 

396 

971 FARRER EERE REEE REE EREERE ERE EREEREEEEEREEEEEEEEE 
972 [TEST 6 TEST TRAP OF TRACE-TRAP INSTRUCTION 

973 SAAR REE EEE EEE RARER EEE EEAEEEEEEEEEREEEERA EE 
974 002470 TS6: 

975 002470 012706 001000 MOV #STBOT,SP ; INITIALIZE THE STACK POINTER 

976 002474 012767 002516 175312 MOV #1$,RTRAP4 SET UP NEW PC IN VECTOR 

977 002502 010067 175310 MOV RO,RTRAP4+2 :SET Up NEW PSW IN VECTOR 





COCs —————— rn ore eee 
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C 
| CORDIA. P11 19=NOV=81 11:33 T6 TEST TRAP OF TRACE=TRAP INSTRUCTION SEQ 0019 
| 978 002506 005067 175264 CLR STATUS sCLEAR PRESENT (OLD) STATUS 
| 979 002512 000003 TRT :D0 TRAP 
980 002514 8$: 
| 981 002514 000764 BR ERROR2 s INSTRUCTION FAILED TO TRAP 
| 982 002516 020067 175254 1$: CMP RO, STATUS 71S NEW STATUS CORRECT 
| 983 002522 001361 BNE 0 NEW STATUS WRONG 
| 984 002524 020627 000774 2$: CMP SP ,#STBOT=4 DID STACK DECREMENT CORRECTLY 
| 985 002530 001356 BNE ERROR2 ZSTACK DID NOT DECREMENT CORRECTLY 
986 002532 022767 002514 176234 3$: CMP #8s. STBOT=4 ‘WAS PROPER PC SAVED 
987 002540 001352 BNE OR2 zPROPER PC WAS NOT SAVED 
002542 005767 176230 4$: TST Erno e2 sWAS OLD PSW SAVED 
989 002546 001347 BNE ERROR2 sWRONG PSW SAVED 
990 002550 062706 000004 5$: ADD #4,SP SRESET STACK POINTER 
991 002554 012767 002576 175232 MOV #6$,RTRAPG SET UP NEW PC IN VECTOR 
992 002562 005067 175230 CLR RTRAP4+2 :SET UP NEW PSW IN VECTOR 
993 002566 010037 177776 MOV RO, a#STATUS :SET UP OLD STATUS FOR COMPARISON AFTER TRAP 
994 002572 000003 TRT ‘DO TRAP 
995 002574 000734 BR ERROR2 z INSTRUCTION FAILED TO TRAP 
996 002576 005767 175174 6$: TST STATUS [1S NEW PSW CORRECT 
997 002602 001331 BNE ERROR2 ‘NEW PSW WRONG 
998 002604 020067 176166 7$: CMP RO, STBOT=2 sWAS OLD STATUS STORED 
999 002610 001326 BNE ERROR2 ‘OLD STATUS WRONG 
1000 :PDP-11 ILLEGAL AND ADDRESS INSTRUCTION TEST 
1001 ZALL INSTRUCTIONS THAT ARE RESERV ED 
1002 SHOULD TRAP TO LOCATION 4, AND THE 
1003 [PC THAT POINTS TO THE TRAPPING INSTRUCTION 
1006 ;SHOULD BE PLACED ON THE STACK 
1006 SERA AERA EEREEE EERE EERE REE EERE REE EEEREREREKEREEEE 
1007 sTEST 7 TEST TRAP OF ILLEGAL INSTRUCTION 
1008 FERRARA REREREREE RE EEE EERE REE EEE EERE EERE EEE EEEE 
1009 002612 TS7: 
1010 002612 012706 001000 MOV #STBOT,SP : INITIALIZE THE STACK POINTER 
1011 002616 012767 002640 175160 MOV #1$,RTRAPS 3SET UP NEW PC IN VECTOR 
1012 002624 010067 175156 MOV RO, RTRAPS+2 SET Up NEW PSwW IN VECTOR 
1013 002630 005067 175142 CLR STATUS ZCLEAR PRESENT (OLD) STATUS 
1014 002634 000100 JMP 20 7D0 TRAP 
1015 002636 8$: 
1016 002636 000713 BR ERROR2 z INSTRUCTION FAILED TO TRAP 
1017 002640 020067 175132 1$: CMP RO, STATUS 71S NEW STATUS CORRECT 
1018 002644 001310 BNE ERROR2 ‘NEW STATUS WRONG 
1019 002646 020627 000774 2$: CMP SP,ASTBOT-4 DID STACK DECREMENT CORRECTLY 
1020 002652 001305 BNE 7STACK DID NOT DECREMENT CORRECTLY 
1021 002654 022767 002636 176112 3S: CMP #8$,STBOT-4 [WAS PROPER PC SAVED 
1022 002662 001301 BNE ERROR2 :PROPER PC WAS NOT SAVED 
1023 002664 005767 176106 4$: TST STBOT=2 sWAS OLD PS 
1024 002670 001276 BNE ERROR2 sWRONG PSW SAVED 
1025 002672 062706 000004 5$: ADD #4,SP sRESET STACK POINTER 
1026 002676 012767 002720 175100 MOV #6$,RTRAPS :SET UP NEW PC IN VECTOR 
1027 002704 005067 175076 CLR RTRAP5+2 *SET UP NEW PSwW IN VECTOR 
1028 062710 010037 177776 MOV RO, a#STATUS :SET UP OLD STATUS FOR COMPARISON AFTER TRAP 
1029 002714 000100 JMP 20 TR 
1030 002716 000663 BR ERROR2 s INSTRUCTION FAILED TO TRAP 
1031 002720 005767 175052 6$: TST STATUS 71S NEW PSW CORRECT 
1032 002724 001260 BNE ERROR2 ‘NEW PSW WRONG 
1033 002726 020067 176044 7$: CMP RO, STBOT-2 sWAS OLD STATUS STORED 
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TEST TRAP OF ILLEGAL INSTRUCTION 


OLD STATUS WRONG 


ITITIIIILITIIITIIIITITITITI LILI TT TITTLE LTTE LLL LLL LILLE iti iiiiiiiie 


:TEST 10 


TS10: 


8$: 
1$: 
23: 
3$: 
4$: 
5$: 


6$: 
7$: 


TEST TRAP OF ALL ILLEGAL INSTRUCTION 


FRAT EERE EERE REE EE EEE EE 


#STBOT,SP 
#1$,RTRAPS 
RO,RTRAPS+2 
STAT 


ERR 

RO, STATUS 
ERR 

SP ,ASTBOT=4 
ERR 


s INITIALIZE THE STACK POINTER 
SET A NEW PC IN VECTOR 
:SET NEW PSW IN VECTOR 
i CLEAR PRESENT "OLD) STATUS 


INSTRUCTION FAILED TO TRAP 

71S NEW STATUS CORRECT 

NEW STATUS WRONG 

4344 ays DECREMENT CORRECTLY 
K DID NOT DECREMENT CORRECTLY 

‘uAS “PROPER PC SAVED 

;PROPER PC WAS NOT SAVED 

; SAVED 


5 SW SAVED 
:RESET STACK POINTER 
431 . NEW PC IN VECTOR 
SET UP_NEW PSW IN VECTOR 
:SET UP OLD STATUS FOR COMPARISON AFTER TRAP 


O TRAP 
: INSTRUCTION raibee TO TRAP 
TIS NEW PSW CORRECT 

;NEW PSW WRONG 

z:WAS OLD STATUS STORED 

SOLD STATUS WRONG 


SERRE EKER EREE EERE RK EEK KERR EERE KEE EEE 


-SBTTL DATA PATH TESTS 
THE DATA PATH TESTS ARE USED TO yo THAT VARIOUS 


:DATA PATTERNS CAN A: SUCCESSFULLY MOVED T 


AND COMPARE M 
s TEST a DATA PATTER NS_IN THE DATA 
TEST EXERCISES THE INTERNAL DATA PATHS, 


THESE TESTS FAIL, EXAMINE THE Bing AG LOCATION (LOC. 0) 


ROUGH THE DATA PATHS 


E 2,3 INSTRUCTIONS ant Sed TO PASS AND 


AND THE UNIBUS 


TO SEE WHICH BITS OF THE DATA PATH ARE F 
HE #30 


MO\ RROR1,@ 
MOV 340,a#52 
MOV 704. aa 
MOV #7010, a#10 
MOV #7014.a814 
MOV #7034.a#34 


sSET UP VECTOR FOR ERROR CALLS 
EW PSW 


BSSTV Om 
" 


3s 
Ss 


SEERA EERE EERE EEREREEEERE EEE 


TEST OF ZEROES IN THE DATA PATH 


SERRA EEEREREEKEEEEEEEREEAEREEEEEEEREEREREEAEEREEERAEREREEREREEERERE EERE 


TEST 11 
TS11: 


MOV 


#0,a40 


MOVE ZEROES THRU ADDRESS LINES, DATA 
LINES AND INTERNAL PATHS 


SEQ 0020 


Orr 


i 
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1 CJKDJA.P11 19=NOV-81 11-33 T11 TEST OF ZEROES IN THE DATA PATH SEQ 0021 
1090 003130 005737 000000 TST avo : SUCCESSFUL? 
1091 003134 001401 BEQ TS12 
1092 003136 104000 EMT :DATA INCORRECT 
1094 FREER REE ERA EEE EEE 
1095 S TEST 12 TEST OF PATTERN 125252 IN DATA PATH 
10 oe HH RRR ERRERERERERRERERRERRERERERERERREEREEE EERE ERE R ERE RERREERER EERE 
1097 003140 S12: 
1098 003140 012737 125252 000000 MOV #125252, a0 :MOve ALTERNATING ONES AND ZEROES 
1100 003146 022737 125252 000000 CMP #125252,a#0 SUCCESSFUL 
1101 003154 001401 BEQ S13 
1102 003156 104000 EMT :DATA INCORRECT 
1104 FREER ERE ERE AREER ERA ERE EERE EERE EERE EERE EE 
1105 S TEST 13 TEST OF PATTERN 052525 IN DATA PATH 
1106 MeASBBAAALAASLALAALALELASSLESALESALES ESE SER ERE SESE RE RES ER ERE RES EERE RRS RRR R RR RR RRS RE RES SSS 
1107 003160 S13: 
1108 003160 012737 052525 000000 MOV #052525,a#0 :MOVE ALTERNATING ZEROES AND ONES 
1110 003166 022737 052525 000000 CMP #052525, a#0 S SUCCESSFUL? 
1111 003174 001401 BEQ TS14 
1112 003176 104000 EMT :DATA INCORRECT 
1114 TERRE REE EEEEEREEEEEEREEEREKEEEEEEEREEERERREKEEEERE EERE REESE EEE EE 
1115 “TEST 14 TEST OF ALL ONES IN DATA PATH 
1116 FARK ERE EEE EEE EEEEREREREREERREEEEEEREEAEREEAEEEREREEREEEREREEEEEEREER ERE 
1117 3200 TS14: 
1118 003200 012737 177777 000000 MOV #177777, a#0 MOVE ONES THRU DATA PATH 
1119 003206 022737 177777 000000 CMP #177777. aa#0  SUCCESSFU 
1120 003214 001401 BEQ TS15 
12 003216 104000 EMT sDATA INCORRECT 
1123 FEAR EEE EERE EEE EEEEEREEEEEEREEEEEEEREEEREREEEEEEEREEEREEREKERE EE 
ES ~SBTTL B-REGISTER TEST 
1126 THE B-REGISTER (LOCATION 0) SHIFTING LOGIC TESTS ARE USED 
1127 3TO TEST THAT THE B-REGISTER CAN HOLD VARIOUS DATA PATTERNS AND THAT 
1128 : THE ASSOCIATED LOGIC SUPPORTS THE SOIFTING FUNCTIONS WITHIN THE 
1129 :B-REGIST ER AND C-BIT. 
1130 A ONE IS SHIFTED THROUGH EVERY BIT IN THE B-REGISTER AND C-BIT IN 
1131 80TH DIRECTIONS. 
1132 THE B-REGISTER ITSELF IS TESTED IN ITS ABILITY AS A BUFFER AND AS 
1133 ZA SHIFT ag te DATA IS ALSO PASSED THROUGH THE DATA PATH AND ALU, 
1134 IF THESE TESTS FAIL, EXAMINE THE TARGET LOCATION (LOC. 0) TO SEE 
1135 ;WHICH BITS OF THE B-REGISTER MAY BE FAILING. 
1137 PITITITITIITLLITITILILL LLL LLL LLL LLL LLL LL LLL LLL LLL EEL ELLE LEE EEE EEE ELL 
1138 *TEST 15 SHIFT BIT 0 TO BIT 1 
1139 FEAR REE KEEEREE EEE EEAEEEEEEEEEEEREEEE AKER EREARAAARAREEAEEREEEEE 
1140 003220 $15: 
1141 003220 000241 CLC sre CARRY BIT 
1142 003222 012737 000001 000900 MOV #1,a#0 A 
1143 003230 006137 000000 ROL avd CHIPT M EFT 
1144 003234 022737 000002 000000 CMP #2,aH0 : SUCCESSFUL 
1145 003242 001401 BEQ TS16 
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003246 


003266 
003274 
003276 


003300 


003410 
003410 
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104000 


104000 


012737 


001401 
104000 


012737 
41 


104000 


012737 


001401 
104000 


000000 000000 
000000 


000001 000000 


000000 


100000 000000 


000000 
040000 000000 


100000 000000 
177757 


000000 
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15 SHIFT BIT 0 TO 
EMT :BIT 1 NOT SET 
FARRER ERE EAE ERE EERE ERE EEEEREEEEREREREREEEE 
STEST 16 SHIFT CARRY INTO BIT 0 
AAA RRR EERE REE EEE EERE 
TS16: 
MOV #0,a40 :CLEAR LOCATION 
SEC ‘SET CARRY 
ROL avo ‘ROTATE CARRY BIT TO BIT 0 
BCC CARRY1 
EMT sCARRY CLEAR 
CARRY1: CMP #1,a40 ‘BIT 0 SET 
BEQ TSi7 
EMT :BIT 0 NOT SET 
FRR EERE ERE RARER REE EEA EERE EK EE 
STEST 17 LEFT SHIFT FROM BIT 0 TO C-BIT 
SAAR EERE EET EEE EERE REE ERE EEEEEEEEEEREEEEEEEEEEKEKEEREREEKEEE 
TS17: 
MOV #1,a40 :SET BIT 0 
MOV #-21,R0 ‘SET BIT COUNTER 
CLC *CLEAR C-BIT 
SHL: INE RO ‘INCREMENT BIT COUNTER 
BEQ SHLE ‘BR TO ERROR HALT IF BIT IS LOST 
ROL avd SSHIFT LEFT ONE POSITION 
BCC SHL ‘BRANCH IF C-BIT NOT SET 
BEQ TS20 


SHLE: 
EMT ;LEFT SHIFTING LOGIC FAILED 


FERRER EEE EERE REE EERE EERE ERE EREEEE EERE 


iTEST 20 SHIFT BIT 15 TO BIT 14 


=MASAARASASLALELALALAALALARAAAASASESALALASALE SALA LARS SALES ERAS ARSE ESE S ER AAAS SRSA SALES SY 


TS20: 
MOV #100000, a#0 :SET BIT 15 
CLC [CLEAR CARRY 
ROR a#0 ‘SHIFT BIT 15 TO BIT 14 
CMP #40000, a#0 s SUCCESSFUL 
BEQ TS21 
EMT :BIT 14 NOT SET 


FEAR REE EERE EERE EREEEEEREEKEEEE EEE 
TEST 21 RIGHT SHIFT FROM BIT 15 TO C-BIT 
OT ph et hata an tr a a ata ack gl Acar yre: Oman Nocona ma A aay 
TS21: 
MOV #100000 ,a#0 3SET BIT 15 

#-21,R0 


MOV ;SET BIT COUNTER 
CLC sCLEAR C-BIT 
SHR: INC RO ; INCREMENT BIT COUNTER 
BEQ SHRE ;BR TO ERROR HALT IF BIT IS LOST 
ROR a40 sROTATE RIGHT ONE POSITION 
BCC SHR ;BRANCH IF C-BIT CLEAR 
BEQ TS22 
SHRE : 
EMT sRIGHT SHIFT LOGIC FAILED 


SEQ 0022 


nn nn en re 
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; | 
| CJKDJA.P1) 19-NOV=81 11°33 T21 RIGHT SHIFT FROM BIT 15 TO C-BIT SEQ 0023 I 
' 1202 DARA IOSIIISUIIISOISIOIIOIIISI ITI ISIIIIIISIISIOIUIIOIUIOIIOIIOIIIIIIIOUIIIIUIIOUIDIUIIO Inn itititt 
1s82 -SBTTL SCRATCH PAD TESTS 
05 : THE SCRATCH PAD TESTS ARE USED TO VERIFY THAT 7+ Sa 
06 ;DATA PATTERNS CAN BE SUCCESSFULLY HELD IN THE SCRATCH PAD 
CIRCUITRY. E COMPARE INSTRUCTIONS ARE USED TO TEST THAT 


NG. THE 

SUCCESSFUL COMPLETION OF THESE TESTS SHOULD VERIFY THE CIRCUITRY EXTERNAL 
:T0 THE SCRATCH PAD ITSELF. 

THE REMAINDER OF THE GENERAL REGISTERS ARE oF? te BY MOVING 
TA BIT te BIT 0 OF THE REGISTER ae | SHIFTING IT LEFT ONE 
BIT AT A TIME INTO THE CARRY BIT. THE RESULT IS THEN ys hy INSURE THAT 
NO BITS WERE PICKED. THE PROCEDURE ss, THEN REPEATED UNDER OPPOSITE 
: CONDITIONS. ae GENERAL REGISTER AND THE CARRY BIT ARE SET TO 
ALL ONES, AND A ZERO IS SHIFTED LEFT FROM BIT 0 INTO THE CARRY BIT. 
+ THE RESULT IS THEN CHECKED TO INSURE THAT NO ZEROES WERE PICKED. 

AT THIS POINT ALL OF THE GENERAL REGISTERS HAVE BEEN EXERCISED 
ZAS WELL AS REGISTER 11. 


TTTIVITITITTITITITITITL TLL L TT TLE LETTE LCL E ELE T ELT T LTTE TTTTTT TT TTT TTT TTT TTT 


FWY SO OONOAUSWN —$OVOONAOUSWN-O0ON 


ee a yk ek a ni ed ot 
WWAWWNPDDNN NNN 2 Sh Ss Ss Ss Ss SS SS OOO 


POMPOM NONE NoNPO MN nononoMNononononononononoforonoronofnonofy 


| 
j 
| 
STEST 22 TEST IF RO CAN HOLD ALL ZEROES 
SRR REE ERKEEEE EE 
003412 S22: 
27 003412 012700 000000 MOV #0,RO sMOVE ZEROES TO RO 
003416 005700 TST RO t SUCCESSFUL? 
003420 001401 BEQ TS23 
003422 104000 EMT :RO NOT 0 
a ean ti gd dle ln acacia anti 
“TEST 23 TEST IF RO CAN HOLD ONES AND ZEROES 
SAREE AREER EERE EERE RAEKERERE EEE EREEEREKREE 
35 003424 TS23: 
1236 003424 012700 125252 MOV #125252 RO :MOVE ALTERNATING ONES AND ZEROES TO RO 
1237 003430 020027 125252 CMP 125252 : SUCCESSFU 
1238 003434 001401 BEQ Rese 
1239 003436 104000 EMT :RO NOT 125252 
1241 SERA EEE EEE EERE EERE ERE EEEREEEREREEEE 
1242 “TEST 24 TEST IF RO CAN HOLD ZEROES AND ONES 
1243 FREAK EAE ERE EERE EERE EAEERERERER EERE 
1244 003440 TS24: 
1245 003440 012700 052525 MOV #052525 RO :MOVE ALTERNATING ZEROES AND ONES TO RO 
1246 003444 020027 052525 CMP #052525 SUCCESSFUL 
1247 003450 001401 BEQ Re B58 
1248 003452 104000 EMT :RO NOT 52525 
1250 FERRARA EEE EEE REAR REREEAERERERAEEEEREAEEAEEAEREEEEAEEREKEREEEEEE 
1251 STEST 25 TEST IF RO CAN HOLD ALL ONES 
1636 3454 juseeeteneuccnccasacessessesssnseneennsansnaaaansaanssaseananannnnnnnsnetercecenenens 
1 a 
1254 003454 012700 177777 MOV W777 RO :MOVE ALL ONES TO RO 
1255 003460 020027 177777 CMP 177777 S SUCCESSFUL? 
1256 003464 001401 BEQ Te56 
1257 003466 104000 EMT :RO NOT 177777 





——_—-_--——-———_-—---— 





2 
| CARD IAO, 11/23=B CPU CLusié R DIAG. DNMAC X24.07=563 19-Nov-81" 11:48 PAGE 25 
CJKDJA.P11 19=NOV=81 11-33 125 TEST IF RO CAN HOLD ALL ONES SEQ 0024 

125 
1528 Rea me ee ee ee ce enn ee en ee ee 
1260 *TEST 26 TEST IF R1 CAN HOLD A ONE IN ALL BITS 
1261 PARAS SEASLALASZASZALAZALALALLALLELSES EL ES ESE SESE RSE EEE ERE REESE RSE RAPES ERE SES ERE SESS SES SES 
1262 003470 1S26: 
1263 003470 012701 000001 MOV :SET BIT 0 
1264 003474 012700 177757 MOV 4-54 RO ‘SET BIT COUNTER 

| 1265 003500 000241 CLC [CLEAR C-BIT 
1266 003502 005200 REG1: INC RO ‘INCREMENT BIT COUNTER 
1267 003504 091403 BEQ REGIE ‘BR TO ERROR HALT IF BIT IS LOST 
1268 003506 006101 ROL R1 sROTATE 1 POSITION 
1269 003510 103374 BCC REG] TALL DONE 
1270 003512 001401 BEQ 1S27 
1271 003514 REGIE: 
ler 003514 104000 EMT :FAILURE WITH R1 
1274 LEAR RREEERERRE EERE EEE EERE EERE KEE REE EEREKEEEEEEREEREEEKEEEAEEEREREE ERE ERE EEE 
1275 S TEST 27 TEST IF R1 CAN HOLD A ZERO IN ALL BITS 
1276 FERRARA EERE EEE EEE EERE REE EKER EERE EEE ERE KEE EE 
1277 003516 TS27: 
1278 003516 012701 177776 MOV #-2,R1 sSET ALL ONES IN R1 EXCEPT FOR BIT 0 
1279 003522 012700 177757 MOV #-21,R0 :SET BIT COUNTER 
1280 003526 000261 SEC SET 
1281 003530 005200 REGIA: INC RO INCREMENT COUNTER 
1282 003532 001405 BEQ R1ERR *5R TO ERROR HALT IF COUNTER=0 
1283 003534 006101 ROL R1 ‘ROTATE 1 POSITION 
1284 003536 103774 BCS REGIA SCONTINUE UNTIL C-BIT IS CLEAR 
1285 003540 022701 177777 CMP #-1,R1 *CHECK DATA IN R1 
1286 003544 001401 BEQ TS30 
1287 003546 RIERR: 
1288 003546 104000 EMT ZFAILURE WITH 1 
1289 ITITIIT IIIT LLL LLL TLL LLL LLL LLL LE ELE LEL ELE 
1290 STEST 30 TEST IF R2 CAN HOLD A ONE IN ALL BITS 
1291 SAREE REE REE REE RERERE EERE REAR KEE E REE REE EKEEEEE 
1292 003550 TS30: 
1293 003550 012702 000001 MOV #1,R2 :SET BIT 0 
1294 003554 012700 177757 MOV #-21,R0 SET BT COUNTER 
1295 003560 000241 CLC [CLEAR C-BIT 
1296 003562 005200 REG2: INC RO E INCREMENT BIT COUNTER 
1297 003564 001403 BEQ REG2E 0 ERROR HALT IF BIT IS LOST 
1298 003566 006 ' 02 ROL R2 ROTATE 1 POSITION 
1299 003570 103274 BCC REG2 TALL DONE 
1300 003572 001471 BEC S31 
1301 003574 REG2E: 
1302 003574 104000 EMT :FAILURE WITH R2 
1304 FARRAR ERE REE ERE EERE ERE EERE AREER EER EEE 
1305 STEST 31 TEST IF R2 CAN HOLD A ZERO IN ALL BITS 
1306 FREER RAE EEEAEERAERER EERE AERERERERERREREE ERE 
1307 003576 $31: 
1308 003576 Oic7Ve 177776 MOV #-2,R2 :SET ALL ONES IN R2 EXCEPT FOR BIT 0 
1309 003602 01.700 177757 MOV #-21,R0 :SET BIT COUNTER 
1310 003606 000261 SEC SET 
1311 003610 005200 REG2B: INC RO ; INCREMENT BIT COUNTER 
1312 003612 001405 BEQ R2ERR :BR TO ERROR HALT IF COUNTER=0 
1313 003614 006102 ROL R2 _ IROTATE 1 POSITION 





ee 
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ne any 


CJKDJA.P11 19=NOV=81 11°33 731 TEST IF R2 CAN HOLD A ZERO IN ALL BITS SEQ 0025 
| 1314 003616 103774 BCS REG2B : CONTINUE UNTIL C-BIT IS CLEAR 
' 1315 003620 022702 177777 CMP #-1,R2 SCHECK DATA IN R2 
| 1316 003624 001401 BEG T$32 
| 1317 003626 R2ERR: 
1318 003626 104000 EMT sFAILURE WITH R2 
1320 FEAR EERE EERE REE EEE EERE EERE EERE EERE EERE EKEEEEEEREE KEE 
1321 STEST 32 TEST IF R3 CAN HOLD A ONE IN ALL BITS 
1322 SRE EEE REE ERE EERE RRR 
1323 003630 $32: 
1324 003630 012703 000001 MOV #1.R3 :SET BIT 0 
1325 003634 012700 177757 MOV #-21,RO0 SET BIT COUNTER 
1326 003640 000241 CLC :CLEAR C-BIT 
1327 003642 005200 REG3: INC RO ‘INCREMENT BIT COUNTER 
1328 003644 001403 BEQ REG3E :BR TO ERROR HALT IF BIT IS LOST 
1329 003646 006103 ROL R3 ‘ROTATE 1 POSITION 
1330 003650 103374 BCC REG3 TALL DONE 
1331 003452 001401 BEQ 1833 
1332 705654 REG3E: 
1335 003654 104000 EMT :FAILURE WITH R3 
> Ye)” 
1335 FARRER EEE REE REE 
1336 STEST 33 TEST IF R3 CAN HOLD A ZERO IN ALL BITS 
1337 FERRER ERE REE ERE REE EEEEEKEEEEKEEEEEEE REE EE 
1338 003656 1S33: 
1339 003656 012703 177776 MOV #-2,R3 ;SET ALL ONES IN R3 EXCEPT FOR BIT 0 
1340 003662 012700 177757 MOV #-21,R0 :SET el! COUNTER 
1341 003666 000261 SEC SSET C 
1342 003670 005200 REG3A: INC RO ‘ NCREMENT BIT COUNTER 
1343 003672 001405 BEQ r 3ERR ‘BR TO ERROR HALT IF COUNTER=0 
1344 003674 006103 ROL R SROTATE 1 POSIT 
1345 003676 103774 BCS REG3A : CONTINUE UNTIL C-BIT IS CLEAR 
1346 003700 022703 177777 CMP #-1,R3 [CHECK DATA 
1347 003704 001401 BEQ TS34 
1348 003706 R3ERR: 
1349 003706 104000 EMT :FAILURE WITH R3 
1351 FREER EERE EERE ERR ERE EERE ERREKEREEEEERE RE 
1352 STEST 34 TEST IF R4 CAN HOLD A ONE IN ALL BITS 
1353 FREER ERE EERE EEEREEEREEEEKEREREERKEREEREE ERE EKER EEEREEEREEEAEEEEREEEERE EEE 
1354 003710 TS34: 
1355 003710 012704 000001 MOV #1,R4 :SET BIT 0 
1356 003714 012700 177757 MO\ #-21,R0 ‘SET BIT COUNTER 
1357 003720 000241 CLC :CLEAR C-BIT 
1358 003722 005200 REG4: INC RO ‘INCREMENT BIT COUNTER 
1359 003724 001403 BEQ REGGE ‘BR TO ERROR HALT IF BIT IS LOST 
1360 003726 006104 ROL R4 ROTATE 1 POSITION 
1361 003730 103374 BCC REGS TALL DONE 
1362 003732 0C1401 BEQ 1835 
1363 003734 REGGE: 
1364 003734 104000 EMT ZFAILURE WITH R4 
1366 PEER REE ER ERE REE EERREERREREERARREEEE RE RREEAAEA EER ERAERAREERERE ERE 
1367 STEST 35 TEST IF R4 CAN HOLD A ZERO IN ALL BITS 
1368 SEAR RRR EERE RAE REE REREEAERAAEAEAEEERERREEREREEREEKE EERE REE 
1369 003736 TS35: 








rc 
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 CORDIA. P11 —«19=NOV=81 11°33 135 TEST IF R4 CAN HOLD A ZERO IN ALL BITS SEQ 0026 
! 
' 1370 003736 012704 177776 MOV #-2,R4 :SET ALL ONES IN R4 EXCEPT FOR BIT 0 
| 1371 003742 012700 177757 MoV = #=2 7, RO :SET BIT COUNTER 
| 1372 003746 000261 SEC ‘SET C 
1373 003750 005200 REGSA: INC RO INCREMENT BIT COUNTER 
| 1374 003752 001405 BEQ R4ERR ‘BR TO ERROR HALT IF COUNTER=0 
| 1375 003754 006104 ROL R4 ‘ROTATE 1 POSITION 
| 1376 003756 103774 BCS REGGA SCONTINUE UNTIL C=-BIT IS CLEAR 
| 1377 003760 022704 177777 CMP #-1,R4 SCHECK DATA 
1378 003764 007401 BEQ 1S36 
1379 003766 RGERR: 
1380 003766 104000 EMT ZFAILURE WITH R4 
138 
1383 FERRER RRR RRR KEE EEE EERE EERE EERE REA KEEER EEE 
1384 “TEST 36 TEST IF RS CAN HOLD A ONE IN ALL BITS 
1385 MARBRSBSAEARALAL£LZA£LESSLASLASSLASALESALESESESE SESE ERS S ERR R ESE ESSER SERRE RES RSE EERE SERS SSS ER ESS 
1386 003770 S36: 
1387 003770 012705 000001 MOV #1,R5 :SET BIT 0 
1388 003774 012700 177757 MOV #-21,R0 ‘SET BIT COUNTER 
1389 004000 000241 CLC ‘CLEAR C-BIT 
1390 004002 005200 REGS: INC RO INCREMENT giT COUNTER 
1391 004004 001403 BEQ REGSE ‘BR TO ERROR HALT IF BIT IS LOST 
1392 004006 006105 ROL RS ‘ROTATE 1 POSITION 
1393 004010 103374 BCC REGS TALL DONE 
1294 004012 001401 BE S37 
1395 004014 REGSE: 
1396 004014 104000 EMT :FAILURE WITH RS 
1398 FRR RRR EERE EERE KEKE EERE REE EEREEEEREEERER EEE EREERE 
1399 SiEST 37 TEST IF RS CAN HOLD A ZERO IN ALL BITS 
1400 FERRER KEKE ERE REE EERE EKER EERE KEKE REREREKEEE 
1401 004016 137: 
1402 004016 012705 177776 MOV #-2,R5 :SET ALL ONES IN RS EXCEPT FOR BIT 20 
1403 004022 012700 177757 MOV #-21,RO :SET BIT COUNTER 
1404 004026 000261 SEC 
1405 004030 005200 REGSA: INC RO ‘INCREMENT BIT COUNTER 
1406 004032 001405 BE u R5ERR ‘BR TO ERROR HALT IF COUNTER=0 
1407 004034 006105 ROL RS ‘ROTATE 1 POSITION 
1408 004036 103774 BCS REGSA : CONTINUE “UNTIL C-BIT IS C;EAR 
1409 004040 022705 177777 CMP #-1,R5 [CHECK D 
1410 004044 001401 BEQ 1346" 
1411 004046 RSERR: 
1412 004046 104000 EMT :FAILURE WITH RS 
1414 DRE AAEEEEKRE ERE ERE REE AEREREEAREEAEAEAREERERAEAEREEAEERERARARKREEAEKERERER RARE 
1415 STEST 40 TEST IF R6 CAN HOLD A ONE IN ALL BITS 
1416 'MARRABRAAASASASALSESESLESSASASESE SSSR E REESE EERE REE RR SERRE SRR EERE RRR ER ERE EERE RRR ERRORS OS 
1417 004050 S40: 
1418 004050 012706 000001 MOV #1 Rb :SET BIT 0 
1419 004054 012700 177757 MOV #-21,R0 *SET BIT COUNTER 
1420 060 000241 CLC CLEA 
1421 004062 005200 REG6: INC RO : INCREMENT BIT COUNTER 
1422 004064 001402 BEQ REG6E T0 ERROR HALT IF BIT IS LOST 
1423 004066 006106 ROL R6 TROTAVES | POSITION 
1424 004070 103374 BCC *° REG6 TALL DONE 
1425 004072 001401 BEQ TS41 


REED GATT UNA EL eS SR MOEA I RE Re OREN 
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CuKDJA.P11 19=NOV=81 11-33 140 TEST IF R6 CAN HOLD A ONE IN ALL BITS SEQ 0027 
1426 004074 REG6E: 
a 44 004074 104000 EMT FAILURE WITH R6 
1059 ett iii iii iii ia 
1430 sTEST 41 TEST IF R6 CAN HOLD A ZERO IN ALL BITS 
143) PITTI IITIT TIT LI TTI T TIT T Tit ttt i tit ii ii titi tit iit iti iii titi iii titiiii titi iii iis 
1432 004076 TS41: 


1433 004076 012706 177776 MOV #-2 sSET ALL ONES IN R6 EXCEPT FOR BIT 0 
1434 004102 010700 177757 MOV #231 RO 7SET BIT COUNTER 
1435 004106 090261 SEC SET C- 
1436 004110 005200 REG6A: INC RO ; INCREMENT BIT COUNT 
1437 004112 001405 BEQ R6ERR :BR TO ERROR HALT IF CCUNTER=0 
, 1438 004114 006106 ROL R6 SROTATE 1 POSITION 
1439 004116 103774 BCS REG6A sCONTINUE UNTIL C-BIT IS CLEAR 
1440 004120 022706 177777 CMP #-1,R6 i: CHECK DATA 
| 1441 004124 001401 BEQ TS40 
1442 004126 R6OERR: 
‘47 004126 104000 EMT sFAILURE WITH R6 
1445 PREETI REE EE RR EEREEERREREEEEREEEEE REE EEEERERR EEE REE EE 
rs “SBITL PSwW TESTS 
1448 ; THE PSW TESTS ARE USED TO VERIFY THAT VARIOUS ae 
1449 “PATTERN NS CAN BE SUCCESSFULLY HELD IN THE PSW AND THAT THE 
1450 :PSwW ADDRESSING LOGIC IS FUNCTIONING. MOVE AND COMPARE INSTRUCTIONS 
1451 ;ARE USED TO TEST THAT THE PSW CAN HOLD VARIOUS DATA PATTERNS. 
ME 4 PATTERN IS MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR 
1454 - THE PSW REGISTER IS TESTED, Hod 66 INPUTS ARE TESTED 
1455 SLATER IN THE MICROCODE TESTS. SETTI G OF THE T-BIT BY THE 
1456 3; TEST PATTERNS IS PURPOSELY AVOIDED. TESTING OF THE 
Lt 14 : T-BIT TRAP CIRCUITRY IS LEFT FOR THE TRAP TEST. 
1459 ITTITITITITITTLITITI TTT ITI TILT LILI LiL LiL LLL ELLE LLL LLL LLL LLL LLL 
1460 sTEST 42 TEST IF PSW WILL HOLD ZEROES 
1461 SERRE EERE EEE ERE ERE EERE RRR EEE EEA RAR RRA AREER EER AEE 
1462 004130 TS42: 
1463 004130 012706 001000 MOV #STBOT,R6 
4 004134 012737 000000 177776 MOV #0, a4PS ;SET PSW TO ZERO 
1465 004142 005737 177776 TST a@APS ; SUCCESSFUL 
1466 004146 001401 BEQ TS43 
py 14 004150 104000 EMT :PSwW NOT 0 
1469 PERRET ERE EEE EERE REE ERE REAR AEE EEE AREER AREER Eee 
1470 S TEST 43 TEST IF PSW WILL HOLD ONES AND ZEROES 
ta 00615 pamela ememeamameananmamamamanataaene nani tiiinint ds 
147, : 
1473 004152 012737 000252 177776 MOV #252 ,a8PS sMOVE ALT. ONES AND ZEROES TO PSW 
1474 004160 023727 177776 000252 CMP @APS ,#252 ; SUCCESSFUL? 
1475 004166 001401 BEQ T7844 
106 004170 104000 EMT zPSwW NOT 252 
1478 LURE AEE EE EE EERE REE AA EAE AEARERAEAEAEE EERE EERE Kee eee 
1479 STEST 44 TEST IF PSW (EXCEPT T-BIT) WILL HOLD ZEROES AND ONES 
1480 REAR R EEE EEE REE ERE ERAEEERERERERE REE EES 


1481 004172 1844: 
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_ COKDJA.PTI 19-NOV=81 11°33 144 TEST IF PSW (EXCEPT T-BIT) WILL HOLD ZEROES AND ONES SEQ 0028 
| 4482 004172 012737 000105 177776 MOV #105,aaPS :MOVE ALT. NES AND ZEROES TO PSW 
| 1483 006200 023727 177776 000105 CMP aaPs #105 s SUCCESSFU 
| 1486 «004206 001401 BEQ 1845 
| 1485 004210 104000 EMT :PSw NOT 105 
1487 FRR ARERR EREEREEEEEER EEE EERE ERA EREEEEEEEEREREEE ERE EERE REE REE EERE EES 
1488 “TEST 45 TEST IF PSwW (EXCEPT T-BIT) WILL HOLD ALL ONES 
1489 FERRARA EEE E EEE EEE EAE AEE ARERR REAR EERARERERRREHERE EES 
1490 004212 TS45: 
1491 004212 012737 000357 177776 MOV #357 ,,ANPS sMOVE ONES TO PSW 
1492 004220 023727 177776 000357 CMP aePs #357 SUCCESSFUL 
1493 004226 001401 BEQ 1546 
1494 004230 104000 EMT :PSw NOT 357 
1495 FERRARA EERE EEE EERE RARER ERE RARER AERA EERE EERE EREEREEREEEKEH EEE 
1496 “SBTTL MICROCODE TESTS 
1498 ; THE TEST EXERCISES BRANCHES IN THE MICROCODE BY 
1499 ‘TESTING AT LEAST ONE INSTRUCTION FROM EVERY CLASS OF INSTRUCTION IN 
1500 TALL POSSIBLE MODES. FOR EXAMPLE, TO TEST THE SINGLE OPERAND INSTRUCTIONS, 
1501 TAT LEAST ONE SINGLE OPERAND INSTRUCTION IS VERIFIED IN ALL bn QUE 
1502 : ADDRESSING MODES. BYTE MODES ARE ALSO TESTED. AS EACH NEW 
1503 £ IS INTRODUCED THE SAME INSTRUCTION IS TRIED AND TESTED IN 
1504 A SRALL LOOP CONVENIENT FOR SCOPING. THE TEST IS SET UP USING 
1505 ZONLY. INSTRUCTIONS AND ADDRESSING MODES WHICH HAVE BEEN PREVIOUSLY 
1507 : IF THESE TESTS FAIL, CHECK THE RESULTS FOR A CLUE TO THE 
1508 FAULT. 
1510 ITISI IIIT TIT T IIIT TIT I TTT TTI TTTi Tit itiiiiiiititi tit itiiititiiitititiiiiitiii ti itit 
1511 
HE 
1514 PPR 5 ahh iN a ai ail a oN ia aS te 
1515 
1516 THE CLR INSTRUCTION IS USED TO INTRODUCE EACH ADDRESSING 
1517 “MODE WITH THE SINGLE OPERAND INSTRUCTION. FOLLOWING THE SEQUENCE CHECK, 
1518 [THE CLR INSTRUCTION IS EXECUTED AND A BRANCH TEST IS EXECUTED WHICH 
1519 ‘CHECKS THAT TH T WAS PROPERLY SET. THIS TEST CAN CHECK IR DECODE 
1520 sAND MICROCODE FOR SOP INSTRUCTIONS WITH 0. FOLLOWING THIS TE 
1521 [SEVERAL OTHER SOP INSTRUCTIONS ARE INTRODUCED WITH MOD 
1522 S INSTRUCTIONS MAINPULATE DATA AND SERVE TO CHE CK THE DATA RESULTS 
1523 [OF THE SOP INSTRUCTIONS IN THIS TEST. THE DATA IN THIS TEST IS 
1326 ;OPERATED GN BY EACH INSTRUCTION WITHOUT REINITIALIZING~ 
1526 ITTITITITITITITIIITILITLI TILL LLLLLLLL LLL LLL LLL LLL LEE LLL LLL LEE EEE LLL 
1527 *TEST 46 TEST MODE 0 USING SOP INST. 
1528 MARBABASALALLAELZALLELELLELLELESLESS ESE SESE RES ESSE ER RSE REE ESSERE SRR EEE R EERE ERE REESE SEE SESS 
1529 004232 TS46: 
1530 004232 005000 CLR RO ;TRY THE CLEAR INST. 
1531 004234 001401 BEQ SOPOA 
1532 004236 104000 EMT :CLR DID NOT SET 2-BIT 
1533 004240 005200 SOPOA: INC RO :TRY THE INCREMENT INST. 
1534 004242 005100 COM RO :TRY COMPLEMENT 
1535 004244 005200 INC 
1536 004246 100401 BMI SOP0B 
1537 004250 104000 EMT ;NEGATE DID NOT SET N-BIT 
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OK JKDJA.P11 19-NOV-81 11°33 146 TEST MODE 0 USING SOP INST. SEQ 0029 
/ 1§38 004252 005100 SOPOB: COM RO sTRY COMPLEMENT INST. 
/ 1539 004254 001401 BEQ 1847 
| 1340 004256 104000 EMT ;CUMMULATIVE RESULT OF CLR,INC,NEG AND COM INSTS. FAILED 
| 
| 154 
1206 FERRARA RAE AERA EEE ERE EERE EERE EERE REE EERE ERE EERE EEE EEE 
| 1544 : 
| 1545 : THIS TEST INTRODUCES THE REMAINING SOP INSTRUCIONS AND TESTS 
1546 :THEM IN MODE 0. THE PURPOSE IS TO PROVIDE A BASELINE OF 
| 1547 : INSTRUCTIONS FOR USE IN THE SUBSEQUENT TESTS. SINCE THE MICROCODE FOR 
| 61548 sTHESE INSTRUCTIONS IS IDENTICAL TO THAT ALREADY TESTED, ANY TROUBLE 
| 1549 :SHOOTING EFFORTS SHOULD BE AIMED AT THE ACTUAL IR DECODE AND ALU 
1530 ; FUNCTIONING. 
1552 PITITITIIITITITIIITILIL ITIL TILL LLL LLL TELL LE LET ELLE ite 
1553 STEST 47 TEST REMAINDER OF SOP INSTS IN MODE 0 
1554 SERA AREER AREER E REAR ERE ERE REE EREEEREEEREEEEEEEEEREEEREREEEEKREEEREREEE 
1555 004260 S47: 
1556 004260 005000 CLR RO : INITIALIZE 
1557 004262 005300 DEC RO :TRY DECREMENT INST. 
1558 004 100401 BMI SOPOC 
1559 004266 104000 EMT :N-BIT NOT SET ON DEC 
1560 004270 000261 SOPOC: SEC SINITIALIZE CARRY 
1561 004272 005500 ADC RO :TRY ADD CARRY INST 
1562 004274 001007 BNE SOPOD 
1563 004276 000261 SEC sINITIALIZE CARRY 
1564 004300 005600 SBC RO sTRY SUBTRACT=CARRY INST 
1565 100004 BPL SOPOD 
1566 004304 005100 COM 
1567 306 005200 INC RO 
1568 004310 005300 DEC RO 
1569 004312 001401 BEQ TS50 
1570 004314 SOPOD: 
1301 004314 104000 EMT ; CUMMULATIVE RESULT OF ADC,SBC.COM.INC AND DEC INSTS. F 
1573 aaa aaa tala ital ata ian 
1574 
1575 THIS TEST INTRODUCES THE BYTE CONTROL LOGIC OF THE PROCESSOR. 
1576 “TH HE MODE 0 BYTE MICROCODE IS TESTED. THE METHOD AND SEQUENCE 
1377 [OF TESTING IS THE SAME AS THAT USED IN THE SOP MODE 0 TESTS. 
1579 ITITITITI TITLE LT LLL LLLELE LLL LE LLL ELE ELLE LTT TET TTT eee eee 
1580 TTEST 50 TEST MODE 0 EVEN BYTE USING SOP INST 
1581 MARRBAREASSLESLAELLSLAESLEALLLELESLELLE SELES ESE EEE EE TES ECC EPEC CSE SECC EELS S SES LISS CLL ea. 
1582 004316 1S50: 
1583 004316 105000 CLRB- = RO yTRY CLEARING EVEN BYTE OF REGISTER 
1584 004320 001401 BEQ SOPBOA 
1585 004322 104000 EMT :CLRB DID NOT SET 2-BIT 
1586 004324 105100 SOPBOA: COMB RO sTRY SETTING EVEN BYTE OF REGISTER 
1587 004326 100002 BPL SOPBOB 
1588 004330 105200 INCB =e RO ;TRY INCREMENTING EVEN BYTE OF REGISTER>> 
1589 004332 001401 BEQ TS51 
1590 004334 SOPBOB: 
1391 004334 104000 EMT ;TEST CUMMULATIVE RESULT OF ABOVE BYTE INST. 
1593 FERRARA EAE EAE EEEEE ERE AKER ARAEER ERE AEEA RAE RERAEREREREE EEE 
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| CUKDJA. Pll 19=-NOV=81 11°33 T50 TEST MODE 0 EVEN BYTE USING SOP INST SEQ 0030 
| 1994 ; 
i; 1595 s THIS TEST USES THE CLR INSTRUCTION TO INTRODUCE AND TEST 
| 1596 sSINGLE OPERAND MODE 1 INSTRUCTIONS. TOT TH - CLR INSTRUCTION 
1597 31S USED TO INTRODUCE THE MICROCODE AND 0 TEST THAT THE PROPER 
1598 sCONDITION CODES ARE SET. OTHER SOP INSTRUCTIONS ARE USED TO MANIPULATE 
1258 : COMMON DATA TO VERIFY THAT THE CORRECT DATA IS PRODUCED. 
| 1203 PITITITITILITITIIIIIIITILLTLLI TILL LL Li TLL LLL LLL LLL ELE LLL LLL LL EL ELLE LEE EEL LLL 
1602 TEST 51 TEST MODE 1 USING SOP INST. 
1603 FERRARA EEE REE EEEAE EEE REE EERE EEE RARER EERE EREREEE EEE 
1604 004336 TS51: 
1605 004336 005000 CLR RO s INITIALIZE RO 
1606 004340 005010 CLR (RO) ; TRY CLEAR INST W/MODE 1 
1607 004342 001401 BEQ SOP1A 
1608 (04344 104000 EMT sCLR DID NOT SET Z-BIT 
1609 004346 005310 SOP1A: DEC (RO) :TRY DECREMENT INST W/MODE 1 
1610 004350 100003 BPL SOP1B 
1611 004352 000261 SEC s INITIALIZE CARRY 
1612 004354 005510 ADC (RO) zs TRY ADD-CARRY W/MODE 1 
1613 004356 001401 BEQ TS52 
1614 004360 SOP1B: 
612 004360 104000 EMT ;TEST CUMMULATIVE RESULT OF ABOVE INST 
1617 FERAR AREER EEEEEEERERE EERE EREEEEEE 
1618 2 
1619 THIS TEST VERIFIES THE BYTE INSTRUCTION MICROCODE FOR MODE 1 
1620 ; SINGLE ier INSTRUCTIONS. 
1621 THIS IS THE FIRST PLACE THE SIGN EXTEND LOGIC IS EXERCISED 
lose $AND VERIFIED. 
1624 | esebdnedbebeuemeraceseesenebenneesenencsesedeoneeeeessneneuneenenaoeunenenesanennes 
1625 STEST 52 TEST MODE 1 EVEN BYTE USING SOP INST 
1626 SAREE EAR EEE EERE EEE EERE EEEREE EERE EERE EERE 
1627 004362 1S52: 
1628 004362 005000 CLR RO s INITIALIZE RO 
1629 004364 005010 CLR (RO) s INITIALIZE LOC. 0 
1630 004366 005110 COM (RO) 
1631 004370 105010 CLRB (RO) ;TRY TO CLEAR BYTE 0 
1632 004372 001401 BEQ SOPB1A 
1633 004374 104000 EMT ;CLRB DID NOT SET 2-BIT 
1634 004376 005210 SOPB1A: INC (RO) s INCREMENT TO TEST WORD 
1635 004400 100005 BPL SOPB1B 
1636 004402 105110 COMB (RO) ; COMPLEMENT: ODD BYTE = 376 
1637 004404 105210 INCB (RO) sINC: ODD BYTE = 377 
1638 004406 100002 BPL SOPB1B 
1639 004410 105210 INCB (RO) ; INCREMENT ODD BYTE=0 
1640 00441 001401 BEQ TS53 
1641 004414 SOPB1B: 
Hy 93 004414 104000 EMT ;CHECK CUMMULATIVE RESULT OF ABOVE INST 
1644 
1645 adanthar 
1646 
1647 THIS TEST VERIFIES THAT SINGLE OPERAND BYTE INSTRUCTIONS WILL 
1648 {FUNCTION CORRECTLY FOR ODD 
1649 ; THIS IS THE FIRST TIME THAT ADDRESS LINE 0 HAS BEEN 
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| CJKDJA.P11 19-NOV=81 11°33 T52 TEST MODE 1 EVEN BYTE USING SOP INST SEQ 0031 
1650 sEXERCISED. CHECKS ARE MADE THAT THE PROPER BYTE IS MODIFIED AND 
1651 THE CONDITION CODES ARE CHECKED. IT IS ALSO VERIFIED THAT THE UNADDRESSED 
1626 :BYTE IS NOT ALTERED BY THE INSTRUCTION. 
1654 ITITITITILIIITILITITIIITLIL LILI LiTL LLL LL LLL iLL TLL LLL LLL ELE LE LLL LLL EEE EEL 
1655 TEST 53 TEST MODE 1 ODD BYTE USING SOP INST 
1656 Ise tii tii iit ii iti si ieti itil itigilititititiiiliiiiiititititivititititititiiit 
1657 004416 TS53: 
1658 004416 005000 CLR RO INITIALIZE RO 
1659 004420 005010 CLR (RO) INITIALIZE LOC. 0 
1660 004422 005110 COM (RO) 
1661 004424 005200 INC RO ;RO=ODD BYTE 
1662 004426 105010 CLRB (RO) TRY TO CLEAR BYTE 1 
1663 004430 001401 BEQ SOPB1C 
1664 004432 104000 EMT 3CLRB DID NOT SET 2-BIT 
1665 004434 005300 SOPB1C: DEC RO [RO=WORD ADDR. 
1666 004436 005210 INC (RO) eo ay TO TEST WORD 
1667 004440 005200 INC RO :RO=ODD BYT 
1668 442 105110 COMB (RO) TRY 10 COMPLEMENT BYTE 1 
1669 004444 105210 INCB ) 
1670 004446 100002 BPL SOPB1D 
1671 004450 105210 INCB (RO) TRY TO INCREMENT BYTE 1 
1672 004452 001401 BEQ TS54 
1673 004454 SOPB1D: y 
ier 004454 104000 EMT TEST CUMMULATIVE RESULT OF ABOVE INST. 
1676 Fhahalababatadaalabalalabalalaialalalalatadededededededededetelobelsialalebababeiaiaheieheheieieheieteeiebeieieieieieieiaiaiaieiaiaiaiaieieiaiaiaieiaieioieiaiaiaiaiahs 
1677 
1678 THIS TEST VERIFIES se of SINGLE-OPERAND INSTRUCTIONS. PREVIOUSLY 
1679 S TESTED INSTRUCTIONS ARE USED TO SET A POINTER IN RO TO LOC. 400. 
1680 ;LOC. “0? IS INITIALIZED TO -1 BEFORE A CLR MODE 2 IS EXECUTED. 
1681 THEN RO IS Bes tp EH BY TWO TO AGAIN POINT TO 400 BEFORE EACH 
1682 : OF SEVERAL MODE 2 INSTRUCTIONS ARE USED TO VERIFY THE DATA RESULTS OF 
1683 THE TEST. THIS PROCEDURE ALSO VERIFIES THE PROPER INCREMENTING OF THE 
iene REGISTER: 
1686 ITITIIIITI ITIL TLL LLLELLLEL ELLE LE LLL LLL EE LEL EEE LETTE eee 
1687 STEST 54 TEST MODE 2 USING SOP INST. 
1688 Te Ii Iii tis itt titi teti titi ii itiitiviilititiiiiti titi titi iiitititiitititt i 
1689 004456 TS54: 
1690 004456 005000 CLR RO SET RO=400 
1691 004460 105100 COMB RO 
1692 004462 005200 INC RO 
1693 004464 005010 CLR (RO) CLEAR 400 
6 004466 005110 COM (RQ) SINITIALIZE: 400=-1 
1695 004470 005020 CLR (RO)+ ; TRY CLEARING WITH MODE 2 
6 004472 001401 BEQ SOPZA 
1697 004474 104000 EMT :CLR_INST DID NOT SET 2-BIT 
1698 004476 005300 SOPZA: DEC RO ZRESET RO 
1699 004500 005300 DEC RO 
1700 004502 005120 COM (RO)+ TRY COMPLEMENTING WITH MODE 2 
1701 004504 100004 BPL SOP2B 
1702 004506 005300 DEC 0 sRESET RO 
1703 004510 005300 DEC RO 
1704 004512 005220 INC (RO) + TRY INCREMENTING WITH MODE 2 
1705 004514 001401 BEQ TS55 
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CJKDJA.P11 19-NOV=81 11-33 54 TEST MODE 2 USING SOP INST. SEQ 0032 

1706 004516 SOP2B: 

| 1707 004516 104000 EMT ;CHECK CUMMULATIVE RESULT OF ABOVE INST 

i 1709 FARRER EERE RARER EEE ERE EERE ERE EEEERERER EAE EEE 
1710 $ 
1711 : THIS TEST VERIFIES MODE 2 SINGLE OPERAND INSTRUCTIONS WHICH 
1712 sADDRESS EVEN BYTES. RO IS SET TO 400 AND USED TO INITIALIZE LOCATION 
718 3400 TO -1. CLRB INSTRUCTION IS THEN EXECUTED ON BYTE 400 WITH 
1715 ; RO IS THEN DECREMENTED BEFORE EACH OF SEVERAL MODE 2 INSTRUCTIONS 
1716 ;WHICH ARE USED TO VERIFY THE DATA RESULTS OF THE TEST. THIS PROCEDURE ALSO 
a SVERIFIES THE PROPER INCREMENTING OF THE REGISTER. 
1719 ITTIIIILILILI LILLIE LEE LELELELE TELE LETT TELE E LITT T eet tT Tete TTT 
1720 sTEST 55 TEST MODE 2 EVEN BYTE USING SOP INST. 
1721 FRA AERA ERE EERE EERE EAE ERE REE EEREEREAEEAERERTEREE EEE 
1722 004520 TS55: 
1723 004520 005000 CLR RO ZSET RO=400 
1724 004522 105100 COMB ~=—s« RO 
1725 004524 005200 INC 
1726 004526 005010 CLR (RO) ZCLEAR 400 
1727 004530 005110 COM (RO) ZINITIALIZE: 400=-1 
1728 004532 105020 CLRB (RO) + :TRY TO CLEAT 400 W/MODE 2 
1729 004534 001401 BEQ SOPB2A 
1730 004536 104000 EMT iCLR DID NOT SET 2-BIT 
1731 004540 005300 SOPB2A: DEC RO *RESULT RO=400 
1732 004542 005210 INC (RO) :INC 400 TO TEST WORD 
1733 004544 105110 COMB (RO) 
1734 004546 105220 INCB (RO) + ;TRY TO INC EVEN BYTE 
1735 004550 100003 BPL SOPB2B 
1736 004552 005300 DEC RO :RESET RO=400 
1737 004554 105220 INCB = (RO) + sTRY INCREMENT OF EVEN BYTE 
1738 004556 001401 BEQ TS56 
1739 004560 SOPB2B: 
1740 064560 104000 EMT ;TEST CUMMULATIVE RESULT OF ABOVE INST. 
1742 FERRER REAR EEEERE RR EEEEEEEERAE AREER EREREREEREEEEEEEEEEEREREEEEEEEEEE 
1743 : 
1744 : THIS TEST FOLLOWS THE SAME PROCEDURE DESCRIBED IN THE PREVIOUS 
1745 ZTEST. HERE, THE BYTE INSTRUCTION IS USED TO ADDRESS AN ODD BYTE. 
1747 PUT TITILELELELEL TLE LELELE LEE ELE TTTETT TTT TTT TTT ETT TTT TTT 
1748 STEST 56 TEST MODE 2 ODD BYTE USING SOP INST. 
1749 MmARRBASAZLSZLSLSLESESESLESESEE SELES EEE RESTS EEE EEC ESSEC CCE T SSCS SSS SEL I LSS ISSCC LIC LTT tty 
1750 004562 TS56: 
1751 004562 005000 CLR RO 7SET RO=400 
1752 004564 105100 COMB =—s RO 
1753 004566 005200 INC RO 
1754 004570 005010 CLR (RO) ;CLEAR LOC 400 
1755 004572 005110 COM (RO) ZINITIALIZE: 400=-1 
1756 004574 005200 INC RO :RO=0DD BYT 
1757 004576 105020 CLRB ss (RO) + ;TRY TO CLEAR ODD BYTE 
1758 004 001401 BEOQ SOPB2C 
1759 004602 104000 EMT :CLRB DID NOT SET 2-BIT 
1760 004604 005300 SOPB2C: DEC RO sRO=WORD ADDR. 
1761 004606 005300 DEC RO 
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 CoKDIAO 11/23-B CPU CLUSTER 
| CIKDJA.P11-19-NOV=81 11:33 156‘ TEST MODE 2 ODD BYTE USING SOP INST. SEQ 0033 

| 1762 004610 005220 INC (RO)+ INCREMENT WORD 

| 1763 004612 005300 DEC —_ RO POINT TO ODD BYT 

| 1764 004614 105110 COMB (RO) :COMPLEMENT ODD BYTE 

| 1765 004616 105220 INCB (RO) + :TRY TO INCREMENT ODD BYTE 
1766 004620 100003 BPL - SOPB2D 
1767 004622 005300 DEC ~—_ RO RESET RO TO ODD BYTE 
1768 004624 105220 INCB (RO) + TRY TO INCREMENT ODD BYTE 
1769 004626 001401 BEG =—s-‘TS57 
1770 004630 SOPB2D: 
Vet 004630 194000 EMT 7 TEST CUMMULATIVE RESULT OF ABOVE INST. 
1773 adanthar ti 
1774 : 
1775 : THESE TESTS CHECK THE NEGATE INSTRUCTION IN ALL MODES. PREVIOUSLY 
1776 :TESTED SINGLE-OPERAND INSTRUCTIONS ARE USED TO TEST THE NEGATE INSTRUCTION. 
1778 MITIIIITITITITITITITIIIILLTLIIL LLL LLL LILLE LLL LLL LLL LEE LE LLL EEL EEE 
1779 TEST 57 TEST MODE 0 USING NEGATE INSTRUCTION 
1780 SAAR ARERR EERE EERE REREEEEEEAEERERER ERE EP EE 
1781 004632 TS57: 
1782 004632 005000 cLR ~—s RO ;SET RO=0 
1783 004634 005200 INC — RO RO= 
1784 004636 005400 NEG RO STRY NEGATE MODE 0: RO= 
1785 004640 100003 BPL - NEGOO CC=1001? 
1786 004642 001402 BEQ ——- NEGOO 
1787 102401 BVS _ NEGOO 
1788 004646 103401 BCS ——-NEGOT 
1789 004650 NEGOO: 
1790 004650 104000 EMT NEGATE DID NOT SET CC'S CORRECTLY 
1792 004652 005200 NEGO1: INC RO TEST DATA RESULT 
1793 004654 001401 BEQ —-NEGO2 
a 004656 104000 EMT ;DATA RESULT OF NEGATE INCORRECT 
1796 004660 105100 NEGO2: COMB RO :RO=377 
1797 004662 105400 NEGB RO :RO=1 
1798 004664 100403 BMI - NEGO3 :CC=0001? 
1799 004666 001402 BEQ NEGO 
1800 004670 102401 BVS G03 
1801 004672 103401 BCS ——- NEGO4 
1802 004674 NEGO3: 
1803 004674 104000 EMT ;NEGB DID NOT SET CC'S CORRECTLY 
1804 004676 005300 NEGOS: DEC RO TEST DATA RESULT 
1805 004700 001401 BEQ  —‘TS60 
1806 004702 704000 EMT :DATA RESULT OF NEGB INCORRECT 
1807 PITIITITILILILI ILI TILL LILLIE ELLE LLL eee 
1808 ZTEST 60 TEST MODE 1 USING NEGATE INST. 
1809 SRR AARAEEAEAAEAEAAEAAERARERAREREREREEEREREEAEAARERAEREREREREREREAREREREEEEEEEE 
1810 004704 $60: 
1811 004704 005000 CLR ~—s RO POINT TO LOC. 0 
1812 004706 009010 CLR — (RO) ZCLEAR LOC. 0 
1813 004710 005210 INC (RO) ZLOC. 
1814 004712 005410 NEG (RO) TRY NEG. LOC. O==1 
1815 004714 10000 BPL —-NEG10 :CC=1001 
1816 004716 001402 BEQ  —- NEG10 
1817 006720 102401 BVS —-NEG10 
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i JKDJA.P11 19-NOV-81 11°33 T60 TEST MODE 1 USING NEGATE INST. SEQ 0034 
| 1818 004722 103401 BCS NEG11 
1819 004724 NEG10: 
1830 004724 104000 EMT NEGATE DID NOT SET CC'S CORRECTLY 
ieee 004726 005237 000000 NEG11: INC a0 TEST DATA RESULT 
1823 004732 001401 BEQ NEG12 
1824 004734 104000 EMT sDATA RESULT OF NEGATE INCORRECT 
1825 0047 105110 NEG12: COMB (RO) 77 
1826 004740 105410 NEGB (RO) say NE GB LOC. 0=1 
1827 004742 100403 I NEG13 Cc=0001? 
1828 004744 001402 BEQ NEG13 
1829 004746 102401 BVS NEG13 
1830 004750 103401 BCS NEG14 
1831 004752 NEG13: 
1832 004752 104000 EMT 3;NEGB DID NOT SET CC'S CORRECTLY 
1833 004754 005337 000000 NEG14: DEC a40 TEST DATA RESULT 
1834 004760 001401 BEQ TS61 
1835 004762 104000 EMT DATA RESULT OF NEGB INCORRECT 
1836 PITITIITI LITT ITITITITITITI TILL PTTL TLL LL ELT LETT TITLE LEE LEE 
1837 TEST 61 TEST MODE 2 USING NEGATE INSTRUCTION 
1838 FEAR REE RARE ERA REERREAEEREREEEREEEEEREREREEEEEREEEEEEEEE EERE EE 
1839 004764 TS61: 
1840 004764 005000 CLR RO sPOINT TO LOC. 0 
1841 004766 005010 CLR (RQ) CLEAR LOC. 0 
1842 004770 005210 INC (RO) sLOC. O=1 
1843 004772 005429 NEG (RO)+ : TRY NEG.: LOC. 0=- 
1844 004774 100003 BPi NEG20 3CC=1001? 
1845 004776 001402 BEQ NEG20 
1846 005000 102401 BVS NEG20 
1847 005002 103401 BCS NEG21 
1848 005004 NEG20: 
1849 005004 104000 EMT Hs bey DID NOT SET CC'S CORRECTLY 
1850 195300 NEG21: DECB RO ;RO=LOC. 0 
1851 005010 105300 DECB RO 
1852 005012 105420 NEGB (RO)+ sBYTE O=1 =RO=1 
1853 005014 105420 NEGB (RO)+ :BYTE 1=1 RO=2 
1854 005016 105340 DECB ~(RO) ;RO=1 LOC. 0=01 
1855 005020 005300 DEC RO ;RO=0 
1856 005022 001401 BEQ NEG22 
1857 005024 104000 EMT REGISTER NOT INCREMENTED CORRECTLY 
1858 005026 005337 000000 NEG22: DEC a40 :LOC. 0=0 
1859 005032 001401 BEQ TS62 
1a68 005034 104000 EMT NEG BYTE INSTRUCTIONS FAILED 
1862 FERRARA RARER RARE AEE EEERAAAERERERAEREREREEEREAREEAEEEEEEEEEEERER EEE 
1863 
1864 THIS TEST VERIFIES MODE 3 SINGLE OPERAND Hye ar Ee aad 405" 
1865 ZUSES LO ay Q AS ITS TARGET DATA. A TABLE LOCATED AT 
1866 HRU 402 IS USED TO SUPPLY THE ADDRESS OF LOCATION 0 10 f 
1867 $ INSTRUCTIONS UNDE reat 
1868 RO IS TO 400, THE START_OF “ aoe FABLE AND A CLR 
1869 SINSTR UCTION IS EXECUTED ee MODE 3 TO CLEAR LOC. 0. A... 
1870 31S DECREMENTED id TWO AND TWO OTHER MODE INSTRUCT ions OPERA TE ON 
1871 ;LOC. QO TO VERIFY THE DATA RESULTS OF THE TEST. THE PROPER INCREMENTING 
1876 OF THE re eh IS ALSO VERIFIED IN THIS 
187 IF A FAILURE IS DETECTED BE "SURE TO VERIFY THAT THE TABLE 
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om KDJA.P11 19=NOV=81 11-33 T61 TEST MODE 2 USING NEGATE INSTRUCTION SEQ 0035 
| ier s(LOC. 400-402) HAS THE PROPER VALUES (0). 
; 1876 IIIT IIIT IIIT IIIT iT Titi Ti titi Titi i titi ti titi iii titi tii iii iititiitit iii iti ii 
1877 sTEST 62 TEST MODE 3 USING SOP INST. 
138 MARA RESESAAASZALLLALASLELLALL ELAS EEE EE EERE SEES EERE ERR ERR SRSA REESE ERE ERE RS ER RE ESSE ES GS 
005036 TS62: 
1880 005036 005000 CLR RO :SET RO=400 
1881 005040 105100 COMB RO 
1882 005042 005200 INC RO 
1883 005044 005010 CLR (RO) CLEAR LOC 400 
1884 5046 005030 CLR a(RO)+ :TRY TO CLEAR LOC 0 USING MODE 3 ;RO=402 
1885 005050 001401 BEQ SOP3A 
1886 005052 104000 EMT CLR DID NOT SET Z-BIT 
1887 005054 005300 SOP3A: DEC RO *RESET RO=400 
1888 005056 005300 DEC RO 
1889 005060 0051 COM a(RO)+ ;TRY TO COMPLEMENT LOC 0 OF MODE 3 ;RO=402 
1890 005062 100002 BPL SOP3B 
1891 005064 005230 INC a(RO)+ ;TRY TO INCREMENT LOC 0 W/MODE 3 ;RO=404 
1892 005066 001401 BEQ TS63 
1893 005070 SOP3B: 
18% 005070 104000 EMT :CUMMULATIVE RESULT OF ABOVE INST FAILED 
1896 $ REA KEARAEAAEAAARARAEEEEAARAAKKAAAEAEAAARAEAEAEKARAEAEAKEAEARAEEAAEAEEEAEEEAEEEEEEEEEEE 
1897 
1898 THIS TEST VERIFIES MODE 3 SINGLE OPERAND BYTE INSTRUCTIONS 
1899 :WHI CH ADDRESS EVEN BYTES. AGAIN, THE TARGET LOCATION 0 IS USED 
1900 ZANDT HE SAME TABLE AT 400 IS EMPLOYED. 
1901 AFTER POINTING R4 TO THE TABLE (400) AND SETTING LOCATION 
1902 0 TO -1, A CLRB INSTRUCTION IS USED TO CLEAR BY TE 0. 
1903 SEVERAL OTHER MODE 3 INSTRUCTIONS ARE THEN USED WITH THE TABLE 
1904 :T0 VERIFY THES DATA RESULTS AND THE PROPER INCREMENTING OF THE REGISTER. 
1905 ‘IF A FAILURE IS DETECTED, BE SURE THAT THE TABLE (LOCATION 400-402) HAS 
1906 ; THE PROPER VALUES (0). 
1908 ITITITITITIIILITILI TILL LILL LLL LILLE LLL LLL LLL EEL ELLE LLL LEE 
1909 [TEST 63 TEST MODE 3 EVEN BYTE USING SOP INST. 
1910 SAREE RAE AERA EERE AREAEEREEREEREEEREEREREREEREEAEEEEEAAEERAEREEEERER ERE 
1911 005072 TS63: 
191¢ 005072 005004 CLR R4 SET R4=400 
1913 005074 105104 COMB R4 
1914 005076 005204 INC R4 
1915 005100 005000 CLR RO ;INITIALIZE LOC. O=-1 
1916 005102 005010 CLF. (RO) 
1917 005104 005110 COM (RO) zLOC. O=-1 
1918 005106 105034 CLRB a(R4)+ TRY TO CLEAR EVEN BYTE ;LOC. 0=177400 R4=402 
1919 005110 001401 BEQ SOPB3A 
1920 005112 104000 EMT ;CLRB DID NOT SET 2-BIT 
1921 005114 005304 SOPB3A: DEC R4 SRESET POINTER R4=4 
1922 005116 005304 DEC R4 
1923 005120 005234 INC a(R4)+ zTRY INCREMENTING WORD LOC.0=177401 R4=402 
1924 005122 100006 BPL SOPB3B 
1925 005124 105434 NEGB a(R4)+ ;TRY TO NEGATE EVEN BYTE ;LOC.O=-1 R4=404 
1926 003126 100004 BPL SOPB38 
1927 0051 5304 DEC R4 3R4=402 
1928 005132 2306 DEC R4 
1929 005134 1052 INCB a(R4)+ TRY TO INCREMENT EVEN BYTE ;LOC. 0=17400 





oe a  - Ace ee 
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CJKDJA.P11 19=NOV=81 11-33 763 TEST MODE 3 EVEN BYTE USING SOP INST. SEQ 0036 
1930 005136 001401 BEQ TS64 
1931 005140 SOPB3B: 
1338 005140 104000 EMT 3CUMMULATIVE RESULT OF ABOVE INST FAILED 
1934 PRR RRR ERE E RETREAT CREE REE ERR Eee eet 
1935 
1936 THIS TEST yt ag MODE 3 SINGLE ge BYTE INSTRUCTIONS 
1937 {WHICH ee hare Si ODD BYTES. THE TARGET IS BYTE 1. A_TABLE AT 
1938 :LOC. 400-406 IS USED. RO SERVES AS THE TABLE POINTER. 
1939 RO IS INITIALIZED TO 400. LOC. SET TO =1 USING T 
1940 SFIRST TWO TABLE one RIES. ACL DE 3 IS EXECUTED ON BYTE 1 USING 
1941 iT ADDRESS AT 404. RO IS DECREMENTED TO 402 AND SEVERAL SOP 
1942 :MODE 3 INSTRU cTioNs ARE USED TO VERIFY DATA RESULTS AND PROPER 
1943 :REGISTER INCREMENTING. 
1944 THE TABLE — SHOULD CONTAIN 0,0,1,1 BEFORE AND 
MS or AFTER THE TEST IS R 


fer — —————— 
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7 hw 
CUKDJA.P11 
1947 
1948 
1949 
1950 005142 
1951 005142 
1952 005144 
1953 005146 
1954 005150 
1955 005152 
1956 005154 
1957 005156 
1958 005160 
1959 005162 
1960 005164 
1961 005166 


19=NOV=81 
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L 
DNMAC X24.07=563_ 19=NOV-81 
163 TEST MODE 3 EVEN BYTE USING SOP INST. 


PARRA ERE REE EERE EERE REAR ERE EERE EERE EERE REE EEEEREEEKEEEE 


TEST 64 TEST MODE 3 ODD BYTE USING SOP INST. 


MPRA MESAEALSLALALALERAALAAAALASASEAS ARAL ARAL ASE E SALES SERRA RARER ERASERS R RE ARRAS ASAD DSS 


TS64: 
CLR RO 
COMB RO 
INC 0 
CLR a(RO)+ 
COM a(RO)+ 
CLRB a(R0)+ 
BEQ SOPB3C 
EMT 

SOPB3C: DEC RO 
DEC RO 
DEC RO 


3 
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;SET RO=400 


to oF 02406 
STRY TO CLEAR ODD BYTE LOC. 0=377 RO=406 


:CLRB DID Nor SET 2-BIT 
TRESET RO=402 


sPOINT TO EVEN BYTE ADDR. 


SEQ 0037 


